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Bourns 


The world’s leading manufacturer of 
high quality trimming potentiometers 
now represented in Australia by VSI. 


With Bourns invention 
of the first miniature 
adjustment potentiometer 
in 1952, TRIMPOT® 
potentiometers have been 
industry leaders ever since. 

Bourns have over 50 models 
of trimmers in more than 
100 specifications - and an 
AOL approaching 0.001%. 

VSI are currently stocking 
the following models - 


SINGLE TURN TRIMMERS 

3323 W' square 
3329 Va" round 
3306 6mm round 
3309 9mm round 
3386 Vs” square 
MULTI TURN TRIMMERS 
3006 Rect 15 turns 
3059 Rect 22 turns 
3266 l A” square 12 turns 
3299 Vs” square 25 turns 
Other types available on 
short lead times. 
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Switching mains 
appliances 

I refer to a letter from J. Parry, in 
the August 1986 issue of EA, concern¬ 
ing switching of mains appliances. I 
would agree that the device as shown in 
the circuit would not comply with Aus¬ 
tralian Standards, but not for the rea¬ 
sons given. The relevant Standard is AS 
3100 — Definitions and General Re¬ 
quirements for Electrical Materials and 
Equipment and covers “ . . . fittings, 
accessories, appliances and apparatus”. 

According to clause 3.8 of the Stand¬ 
ard, there is no mandatory requirement 
for a regulating switch on the device in 
question. However, I believe it would 
be good practice to have one included. 
Clause 3.8.5 of the Standard would then 
require that the switch shall open all 
live conductors — that is, active and 
neutral. 

The Standard, AS3000, to which Mr 
Parry refers covers Electrical Installa¬ 
tions in Buildings, Structures and Prem¬ 
ises and therefore is not appropriate to 
appliances. One should be careful to 
apply the correct Standards because 
sometimes if the wrong one is used one 
can obtain the wrong result. I can thor¬ 
oughly recommend RS3100 as an essen¬ 
tial book for every electronics hobbyist 
who builds equipment to be operated 
from the mains supply. 

R.V. Barringer, 

Mt. Colah, NSW. 

Utopia — it’s 
here now 

Over the years I have learned, as no 
doubt many readers have, to respect the 
writings of Neville Williams, a father 
figure of Electronics Australia and emi¬ 
nent in the field of electronic journal¬ 
ism. 

Nevertheless, after reading Utopia- 
tronics (Forum, May 1986) I consider 
the article not only misaptly named, but 
also less than positive in its approach to 
N.M.’s letter. 

There are still a lot out there who will 
never buy kits for various reasons, but 
still build plenty of equipment. If we 
are a dying breed why are there so 


many retailers still in existence whose 
greater percentage of turnover is cen¬ 
tred around the sale of component 
parts? 

Youngsters with ambitions for a ca¬ 
reer in electronics should be encouraged 
to build this way as part of a learning 
process. (Try using a kit for a college 
assignment and see how far you get 
with your instructor.) 

Building from scratch allows the con¬ 
structor to upgrade or vary component 
quality, modify at will and take advan¬ 
tage of components already on hand, 
‘bog-standard’ or otherwise. 

I have been building electronic gear 
since 1950 and find it hard to appreciate 
the first two paragraphs of the Utopia- 
tronic article. 

What utopian period? 

It always has been and always will be 
difficult to get out of stock components. 
Looking back on the past 36 years, I 
really cannot see much change in com¬ 
ponent supply situations. I guess people 
will always scrounge, swap and pinch 
the housekeeping money to pursue their 
hobby. But surely this sort of behaviour 
cannot be pin-pointed as part of halcyon 
days long gone. 

Surely, if ever a utopian period ex¬ 
isted in the field of electronics, it must 
be now. At what stage in our past have 
we ever had the choice of such a mag¬ 
nificent multitude of componentry, inte¬ 
grated and otherwise. 

Ninety-nine percent of componentry 
for projects is readily available off the 
shelf and it is still perfectly safe to un¬ 
dertake projects published five years 
ago. Take for instance your own Func¬ 
tion Generator. This was first published 
in April 1982. 

A digital frequency meter was offered 
as an addition to the instrument two 
years later. If this unit was to be built 
now, every part would be available off 
the retailer’s shelves. The same could 
be said for your 50V/5A Laboratory 
Power Supply (1983) and many, many 
others. 

Also, if printed circuit boards, front 
panels, cabinets etc. are required for 
published projects, there are retailers 
who specialise in stocking these items. 
However, if magazine design engineers 


ELECTRONICS Australia, January 1987 













create projects using componentry not 
readily available or in common use 
within the industry, then problems in 
project construction will arise. 

In my opinion, it is the duty of any 
reasonable magazine to ensure that such 
components wUl be available to readers. 
If retailers will not stock the parts and 
they are unobtainable through any other 
source, then the magazine should un¬ 
dertake the supply of such parts. 

If kit suppliers as general electronic 
retailers are able to procure such special 
parts, but will not sell them over the 
counter as separate items, then it is 
pretty obvious from information you al¬ 
ready have in hand that they may be 
cutting off their noses to spite their 
faces. 

If they are unable to see the advan¬ 
tages of selling special parts individually 
as well as in lots, then it is possible they 
will be left playing in their own small 
backyards. 

What the electronic retailing industry 
needs is a little more entrepreneurial ac¬ 
tion dealing with situations such as oc¬ 
curred when the Playmaster Stereo 
AM/FM Tuner was offered as a kit only 
project. Some enterprising retailer/s 
could have taken up the challenge to 
supply EA readers with the special 
parts, even if it meant obtaining firm 
orders first, if minimum order require¬ 
ments were involved. 

Believe me, the special parts are not 
as difficult to obtain as some would 
have us believe. 

It is still not too late to assist those 
who wish to build this fine piece of 
equipment and it will be interesting to 
see what transpires with respect to the 
project. Perhaps Electronics Australia 
will really become the ‘Good Guys’. 

J. S. Douglas, 

Elmore, Vic. 

Kits are 
far cheaper 

The July Forum brought up some in¬ 
teresting topics. 

First, unlike some readers, I know 
that a “kit” bought complete is a lot 
cheaper than buying individual compo¬ 
nents. Consider the cost of travel, mail 
orders, phone calls etc and you would 
be naive to say you could save money 
by buying individual parts. 

If one store could supply individual 
parts, would it be economically viable? 
Hardly, if a lot of specialised parts were 
used. Another store, or stores, would 
soon jump on the bandwagon and de¬ 
pending on locality a lot of retailers 


Editorial 
Viewpoint 

A new chairman for the CSIRO 

The news that the CSIRO will have Neville Wran as its new chairman will 
no doubt displease many in the scientific community. Mr Wran has a reputa¬ 
tion as a consummate politician and a brilliant lawyer but he would probably 
be the first to admit that he knows nothing about science or technology. To 
anyone who has been at an official function concerning science or technology, 
that lack of knowledge has been cleverly covered by Mr Wran’s skills as an 
orator. That was OK when Mr Wran was a practising politician but as 
CSIRO chairman it may not be sufficient. 

Among the other people considered for the post were Sir Roderick Carne¬ 
gie, ex-chairman of CRA, and Sir Gustav Nossal who is perhaps the doyen of 
Australian science. Neither of these men were able to find time for the post 
but will be on the new board of directors. The present chairman, Dr Keith 
Boardman, is expected to be appointed as full-time chief executive by the 
new board which will have mix of scientific and business acumen. 

Now consider the importance of the job of the CSIRO chairman. If the 
main task is to be a highly visible lobbyist on behalf of the CSIRO, maximis¬ 
ing the funds available to it, then Wran must be regarded as a top choice. 
With his silver tongue and demonstrated ability to get at funds squirrelled 
away in “hollow logs”, he could be a winner. And after all, past chairmen, 
notably qualified scientists though they may have been, have not played a 
star role. 

But if the task of chairman is to be the leader and motivator of a large 
body of highly qualified scientists and engineers, he will have to speak with 
authority. He will not simply be a mouthpiece but someone who fully under¬ 
stands the importance of the CSIRO to the Nation. 

As far as the staff of the CSIRO are concerned, they would probably have 
preferred a more traditional appointee in Sir Gustav Nossal. By constrast, the 
choice of Mr Wran will surely be criticised as being another case of “jobs for 
the boys”. Mr Wran may yet turn out to be the ideal person for the post but 
until he demonstrates a close affinity for our most important scientific and re¬ 
search organisation he will be very much on trial. 

Leo Simpson 



would soon have excess stock. This is a 
big country with a relatively small popu¬ 
lation or have readers forgotten that. 

Another point is the method of kit 
building. If readers spent at the rate 
some have stated, they would be in¬ 
volved with the same project for at least 
a year. What about all the other proj¬ 
ects that passed by in the meantime? 
And how many are there that would 
build kits this way. Not me! I simply 
don’t have the time. 

I.G. of Myrtleford — how much did 


a you spend on your Heathkit kit? Too 
l- much, I reckon. The extra money isn’t 
worth the shiny brochure and packing, 
it You throw the packing away and don’t 
:e use the “professionally printed” con¬ 
i' struction guide after the kit is built, 
st I think I.G.’s view of local kits is very 
j- unreasonable. They are very good 
!? value, all the bits are included and all 
id you need is common sense to construct 
ly one. 

G. D’Abrera, VK3DOD/M, 
id Amberley, Qld. 
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Electronic mail — the 
introverts strike back 

In the “good old days”, before the in¬ 
vention of the telephone, or the jet air¬ 
plane, or the automobile, the success of 
a businessman or diplomat depended 
greatly upon his ability to communicate 
in writing. 

Extroverts may have done well in 
face-to-face negotiations, but often it 
was the introverts, with their carefully 
honed prose, who got the edge in busi¬ 
ness dealings. 

With the invention of the telephone, 
that situation changed and it was the ex¬ 
troverts who got the upper hand. But 
now, according to a recent report by In¬ 
ternational Resource Development Inc., 
a US-based market research company, 
electronic mail services are rescuing the 
introvert once more. 

Just as in the early days of the photo¬ 
stat machine, when sneaky executives 
learned to bombard their managers and 
colleagues with copies of their memos, 
today’s executives are using electronic 
mailing systems to blanket their organi¬ 
sations in electronic “bumf’. 

In fact, some organisations are even 
having problems with electronic “junk 
mail” (unsolicited advertising) finding 
its way into their electronic mailboxes. 

IRD believes that most of this elec¬ 
tronic mail is originated by introverts 
and sees several years of growth for the 
technology, ahead, “perhaps until the 
extroverts strike back with new video 
conferencing technologies”. 


News Highlights 


Talking computer 
for the disabled 

Brisbane has recently established a 
Communications Aid Centre which they 
hope will allow handicapped people, 
especially those with speech disabilities, 
to find solutions to their problems 
through technology. 

Epson computers has developed a 
software package on their PX-4 compact 
personal computer, which produces con¬ 
versation for speechless people in 
printed form. An artificial voice pro¬ 


duced by coupling a speech synthesiser 
and amplifier to the device is under 
development. 

The process would be a long and tedi¬ 
ous one if each word had to be typed 
into the terminal, so a code has been 
developed which allows the user to type 
in a short mnemonic defined before¬ 
hand to stand for a certain phrase. 

The speech synthesiser gives a clear 
and understandable output which is an 
important consideration if the message 
is used over the phone or in an emer¬ 
gency. 


Matsushita’s new 
flat panel speakers 

Matsushita has developed an “ultra¬ 
flat” panel loudspeaker that is ideal for 
wall mounting and for use with digital 
audio systems. It has been developed 
mainly for use at home but it may also 
have some professional applications. 

The new loudspeaker, which is about 
6cm deep and has a front panel of one 
square metre, features the worlds first 
“twin cabinet” construction. The loud¬ 
speaker has four voice coils and drives a 
flat diaphragm of woofers and mid-low- 
drivers, each in its own sub-cabinet. 

The enclosure features a frequency 
response of 35Hz to 40kHz and is 
claimed to offer particularly accurate 
reproduction of the low range. The 
music power rating is 350W and the ef¬ 
ficiency is 88dBAV/m. 
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[Australia’s new Parliament House will be I 
I among several prominent Canberra sites being 
I initially observed by seismograph recorders! 
[running off Webster’s Spectrum minicomput-j 
|er. 


Order for local 
earthquake system 

The Bureau of Mineral Resources 
(BMR) has selected an Australian-de¬ 
signed and developed earthquake moni¬ 
toring system to help it assess earth¬ 
quake risk throughout the Australian 
continent. 

The information collected will be 
used to upgrade the current Seismic 
Zoning Map in an attempt to ensure 
that large buildings throughout the 
country will have similar safety margins 
against damage from earthquakes. 

The seismograph recorders were de- 


Living computers - 
the eighth generation 

Although there are not yet any viable 
fifth generation computers, scientists are 
already planning subsequent genera¬ 
tions. Fifth generation computers will 
take only seconds for tasks presently re¬ 
quiring days, but Britain’s ICL thinks 
that the sixth generation will be even 
faster, relying on optical circuits. 

ICL believes that some of us will live 
long enough to see the eighth genera¬ 
tion of computers. The seventh, sug- 


signed and constructed by the Seis¬ 
mology Research Centre of the Phillip 
Institute of Technology (PIT) in Mel¬ 
bourne, a company that is rapidly gain¬ 
ing an international reputation for its 
expertise in this area. The minicom¬ 
puter is an Australian Spectrum Mark 2 
from the Webster Computer Company, 
around which the software has been de¬ 
veloped. 

Some of the structures to be instru¬ 
mented initially are in the ACT and in¬ 
clude Australia’s new Parliament 
House, the Telecom Tower and the 
Googong and Corin Dams which supply 
water to Canberra. 


gests an ICL spokesman, will be based 
on organic circuits which use proteins to 
store information. This will begin to ap¬ 
proximate the cognitive processes of liv¬ 
ing organisms, which begs the question 
of when ‘artificial intelligence’ stops 
becoming artificial. 

Speculation at ICL suggests that the 
eighth generation of computers will be 
living devices. We wonder whether 
technology might not have come full cir¬ 
cle by that time, producing a computer 
which suffers headaches, takes sickies 
and goes on strike! 


Strong market for 
electronic dashboards 

Flat panel electronic displays, cur¬ 
rently installed in some 15% of US pas¬ 
senger cars, are set to record impressive 
growth levels. At present, this type of 
display is used as an expensive option in 
some sports and luxury models. How¬ 
ever, it is likely that flat panel displays 
will eventually replace mechanical in¬ 
struments in this field. 

As has happened in many other areas 
(watches and multimeters, to name 
two), the price of mass produced elec¬ 
tronics panels will be much cheaper 
than present-day mechanical assemblies. 

International Resource Developments 
of the US cite a recent report which 
predicts a 55% penetration for flat 
panel displays by 1996. In addition to 
the usual engine, chassis and cabin in¬ 
formation, forthcoming systems are 
likely to present navigation and com¬ 
munications data. The big advantage of 
electronic displays is that they can be 
easily adapted to switch from one mode 
to another, presenting the most appro¬ 
priate information at any given time. 
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News Highlights 


Electronics courses at 
Box Hill College of TAFE 

In response to the article by Jim 
Lawler in EA, August 1986, the TAFE 
in Victoria has advised that they have 
several vocationally oriented courses in 
the School of Electronics Technology. 

There are three main reasons why 
there is a shortage of trained technicians 
in the industry: (1) employers can not 
charge for repairs at a rate which will 
permit the employment of trainees; (2) 
most self employed servicemen do not 
earn enough to cover the wages of rela¬ 
tively unproductive trainees; and (3) at 
least half of the domestic electronics 
servicemen employed in 1974 had left 
the industry by 1976. 

In Victoria, these problems have been 
recognised for a number of years and 
several options have been developed to 
remedy the situation. 

In 1983, a common core of electronics 
was developed for a Certificate of Tech¬ 
nology in Electronics and Industrial 
Electronics. This course consists of 
some 500 hours study and was regis¬ 
tered as the Basic Electronics Certifi¬ 


cate (BEC), although the end product is 
anything but basic. 

At Box Hill College, students attend 
the college for 26 hours per week to 
study for the Basic Electronics Certifi¬ 
cate. This course covers the concepts of 
DC, AC, components, amplifiers, 
power supplies, digital and logic appli¬ 
cations and microprocessor fundamen¬ 
tals. 

A complementary package of maths, 
communications skills, and electronic 


drafting is also included. 

The students then have four choices 
available: exit to semi-skilled occupa¬ 
tion; continue studies to technician 
level; seek work experience as Certifi¬ 
cate of Technology Cadets; or seek em¬ 
ployment and training as an apprentice. 

For further information, contact Box 
Hill College of TAFE, School of Elec¬ 
tronics and Technology, 991 Whitehorse 
Rd, Box Hill, Vic. 3128. Telephone 
(03) 895 1321. 


Go-ahead for Jindalee 
OTH radar system 

Following a recent Cabinet decision, 
a network of Jindalee over-the-horizon 
radars are to be incorporated as a basic 
element of Australia’s national air and 
sea surveillance equipment. 

Jindalee was conceived in the mid 
1970’s after some years of earlier iono¬ 
spheric investigations. Even with a high 
priority endorsement, it will not be in¬ 
troduced to service before the mid 
1990’s, due to the size of the undertak¬ 
ing. 

Jindalee uses HF radio transmissions 
which are reflected from the ionosphere 
to overcome line of sight limitations of 
conventional microwave radars. By this 
means, surface and airborne targets can 
be tracked at ranges of up to 3,000km. 

The success of the project is largely 
due to the development of complex al¬ 
gorithms to achieve the necessary high 
performance and automatic detection 
and tracking capabilities. This makes 
use of a novel signal processing tech¬ 
nique and requires the use of high 
speed computers which were developed 
locally for the purpose. 
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Survey shows stereo 
AM sales growing 

Increasing consumer interest in stereo 
AM radio receivers and strong sales 
have been reported by Stereo AM Aus¬ 
tralia in its September review of the 
Australian market. 

In its latest review of the stereo AM 
receiver market, Stereo AM Australia 
(which represents AM stereo broadcast¬ 
ers) reports that there are now some 67 
different models currently available in 
Australia which provide stereo on both 
the AM and FM bands. 

The latest release is Yamaha’s T420A 
Tuner which has a recommended retail 
price of $394. 

Some 25 companies are now market¬ 
ing stereo AM receivers and most re¬ 
port strong sales, with some unable to 
satisfy consumer demand. In fact, some 
companies are now moving to make 
AM stereo a standard feature in their 
receiver products. 

The swing to AM stereo has been fur¬ 
ther strengthened by a recent decision 
by the ABC to convert its most popular 
stations in each capital city to broadcast 
in stereo. 


New LSI chips for 
multistandard TV 

Toshiba has developed two types of 
advanced LSI chips to be used for mul¬ 
tistandard colour televisions. 

There are currently 11 major televi¬ 
sion standards in use around the world 
and a conventional TV is compatible 
with only one of these. The multistand¬ 
ard TVs can receive and decode signals 
from a variety of transmission stand¬ 
ards. 

Such multistandard TVs are particu¬ 
larly useful in Europe and the Middle 
East where different transmission stand¬ 
ards (PAL and SECAM) operate in 
close proximity. The increasing avail¬ 
ability of VCR and video disc players 
has also spurred demand for multistand¬ 
ard colour TV sets. 

At present, a multistandard TV might 
use seven ICs and about 500 peripheral 
components. Toshiba’s two new chips 
can reduce the number of components 
to 250. One of the chips — the 
TA8616N (video-chroma-deflection) — 
is the world’s largest integration of a 
bipolar device, having some 3,800 ele¬ 
ments crammed into a 64-pin package. 
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The big screen 
at 

the big match 


A colour television screen that’s as bright as 
day and as big as a three storey house. 
Sounds impressive? Yes , it certainly is but 
where would you go to see one in action? 
Easy, just watch one of the Test matches 
between England and Australia this summer 
in either Sydney or Melbourne. 

by TERRY AYSCOUGH 


As any dyed-in-the-wool sports fan 
could tell you, the whopper television 
screens at Sydney or Melbourne Cricket 
Grounds are not exactly new although 
there is still a great novelty about such 
a large brilliant display. Melbourne was 
the first, with their system installed in 
1982 while Sydney’s was delivered just 
over three years ago. Both systems were 
installed by Mitsubishi Electric Austra¬ 
lia Pty Ltd. 

Mitsubishi call their large screen tech¬ 
nology “Diamond Vision”, which ties in 
with their familiar three diamond corpo¬ 
rate symbol. By the middle of last year, 
they had installed more than 50 major 
systems at sports stadiums and advertis¬ 
ing sites around the world. 

The largest single screen, which mea¬ 
sures 7.3 metres high and 19.6 metres 
long, is at the Jockey Club racecourse 
in Hong Kong. More than half the sys¬ 
tems sold have gone to the USA, for 
use in world-famous venues like the 
Houston Astrodome, the Yankee Sta¬ 
dium in New York and the Dodger Sta¬ 
dium in Los Angeles. 

Primary colours 

Nearly all the methods used to pro¬ 
duce coloured pictures, ranging from an 
artist with his palette to printing, 
photography and colour television, are 


based on the use of a few carefully se¬ 
lected primary colours. These colours, 
when mixed in just the right propor¬ 
tions, can give our eyes the impression 
of seeing thousands of subtle shades and 
hues. 

Painting, printing and photography all 
depend on a subtractive process, where 
the dyes or pigments absorb the un¬ 
wanted colours present in white light, 
leaving only the wanted colours to be 
reflected. Colour TV sets on the other 
hand, actually generate very pure red, 
green and blue light. These colours add 
together to convince our eye and brain 


that we are really seeing all the range 
and variety of colour which is part of 
our daily experience. 

Mitsubishi’s Diamond Vision tech¬ 
nology, like the domestic colour TV set, 
also uses red, green and blue primary 
colours as the building blocks to gener¬ 
ate a full colour video display. 

Each primary colour is generated by 
thousands of small, torpedo-shaped 
cathode ray tubes, as shown in our illus¬ 
tration. The tubes have a fairly normal¬ 
looking electron gun and base assembly 
at one end and a phosphor screen, 
about the size of a 20-cent piece at the 
other. Tubes for each of the three dif¬ 
ferent primary colours look very similar 
when not in operation and it is neces¬ 
sary to check the type number to find 
out whether they will produce red, 
green or blue light. 

The tubes have no focussing or de¬ 
flection system and the electron beam is 
allowed to fan out so it activates the 
whole phosphor area. 

Each tube is about 130mm long from 
base spigot to screen and the glass en¬ 
velopes may be either 28 or 35mm in 



38,400 of these green, blue and red CRTs are used in the Melbourne and Sydney Cricket 
Ground TV screens. The tubes are similar to conventional TV picture tubes but do not 
have focussing electrodes or deflection circuitry. 
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diameter. The Melbourne screen uses 
28mm tubes which operate with 8.5kV 
DC on the final anode and the Sydney 
screen uses 35mm tubes which run at 
lOkV. In both cases, the power con¬ 
sumed is about 2W per tube. 

Picture elements 

If a part of the picture is to appear 
bright white, the eye needs light con¬ 
taining all three primary colours, with 
brightness ratios of about 60% green, 
30% red and 10% blue. This means that 
if the green tubes were running flat out 
to produce the brightest possible pic¬ 
ture, the red tubes would be operating 
at only half power and the blue tubes 
would be loafing along at about one 
sixth full power. 

This unequal work load is balanced 
up by fitting two green tubes for every 
one red and blue tube. Each picture 
element or pixel thus consists of two 
green, one red and one blue primary 
coloured dot. So each pixel is produced 
by four tubes. 

In the additive colour mixing process, 
non primary colours such as yellows and 
golds, result from mixtures of green and 
red. Maroon or purplish colours are 
produced by combining red and blue 
etc. If the weaker pastel shades are 
needed, white is added to water down 
or desaturate the colour. A pale blue 
sky would be reproduced by using some 
red, green and blue light to make white, 
but also having some extra light output 
from the blue tubes, to give the pre¬ 
dominant hue required. 

To create the illusion of a smooth, 
detailed image, rather than a screen full 
of coloured dots, two things are needed. 
Firstly, there should be as many four- 
tube elements or pixels as cost and size 
will allow and secondly, the screen has 
to be viewed from a minimum distance, 
which for Diamond Vision is about 50 
metres. (Although that does not stop 
cricket-fans who are near the screen 
i from running down to the boundary 
j fence to have a look at the action re- 
I P la y)- 

I The Sydney and Melbourne video 
screens are both 7.25 metres high and 
10.85 metres wide. Each contains 38400 
individual CRTs, which means there are 
9600 four-tube pixels. 

Creating the image 

With a conventional colour TV dis¬ 
play, there is only one set of electron 
beams, so each pixel has to wait its turn 
to be lit up as the picture is scanned 
line by line. Pixels in a Diamond Vision 
display on the other hand, can be 
turned on to give continuous light out¬ 


put for as long as required. This means 
they appear to be much brighter, which 
makes the system ideal for strong sun¬ 
light conditions. 

In the video mode, the display drive 
circuits accept a normal PAL-B colour 
TV signal. Analog to digital converters 
are used to provide a 5-bit drive signal 
for each CRT. This gives 32 different 
brightness levels in each primary colour, 
enabling a wide range of hue, saturation 
and contrast to be reproduced. Latch 
circuits are used to store the required 
drive levels and keep the CRTs operat¬ 
ing between updates. 

The control or address lines for each 
set of pixel latches can be thought of as 
a grid of vertical (Y) and horizontal (X) 
connections. The X lines contain 7 
wires, 5 for the 32 level brightness sig¬ 
nal and 2 to select the tube combination 
required. Simultaneous application of 
signals to the X and Y lines allow indi¬ 


vidual pixels to be addressed via their 
latches, just like cells in a ROM or 
RAM memory chip. 

Although the pixels remain lit for as 
long as necessary, they must also be 
capable of turning on or off very 
quickly to reproduce rapid movement 
across the screen. With Diamond Vision, 
the maximum pixel address rate is 60 
per second and this is more than ade¬ 
quate to avoid any problems with blur¬ 
ring or smear behind fast moving ob¬ 
jects in the picture. 

Message Board 

In addition to the main 7.25 by 10.85 
metre video screen, the Sydney installa¬ 
tion also has 7.25 metre high by 2.9 
metre wide electronic “message board” 
screens on either side. These are in¬ 
tended for displaying alpha numerical 
characters and use only green CRTs. 
Each board has a further 10240 tubes in 


ELECTRONICS Australia, January 1987 11 















The Big Screen 


a 160 by 64 matrix and can display 13 
rows with 8 characters in each row. 

Although the main role of the large 
centre screen is to display video, it can 
also act as a multicolour score board 
and, in conjunction with the message 
boards, gives a spectacular display al¬ 
most 19 metres wide. 

Melbourne also has message boards 
at both sides of the main screen, but 
these are of the more traditional manu¬ 
ally operated score board type. 

Advertising Panels 

The video screen and message boards 
are flanked on both sides by big Trivi¬ 
sion advertising screens. Most people 
would be familiar with these mechanical 
systems which are made up of 26 verti¬ 
cal columns, each with an equilateral 
triangular cross section. Each column is 
placed close to its neighbour, so the 
triangle sides all line up to give a large 
flat surface on which an advertising 
message is painted. 

All 26 columns can be rotated 
through steps of 120 degrees (one third 
of a revolution), causing the other two 
sets of sides to line up and provide 
additional surfaces for advertisements. 
When a sporting event is in progress, 
the columns are rotated periodically, al¬ 
lowing all three advertisements to be 


viewed. Timing of this rotation is linked 
in with the other display control soft¬ 
ware, as we will see later. 

Supplementary score board 

Those spectators sitting in front of the 
main screen and message boards risk a 
dislocated neck if they turn around to 
check the score, so a small supplemen¬ 
tary electro-mechanical board is placed 
on the opposite side of the ground for 
their benefit. These boards are locally 
manufactured by Questec in Sydney and 
are driven from the main board soft¬ 
ware via their own small computers. 

Why CRTs are used 

Some readers may be intrigued by 
Mitsubishi’s decision to use individual 
colour CRTs for the video screen rather 
than a simpler alternative, such as in¬ 
candescent lamps with suitably coloured 
glass. The main disadvantage of using 
incandescent lamps is their high power 
consumption. 

To produce the equivalent light out¬ 
put of a 2W colour phosphor CRT, a 
filament lamp and filter combination 
could dissipate an average power of 
nearly 20W. This means that a video 
screen and message board system like 
Sydney’s, with a total of 58,880 tubes, 
could have a peak power consumption 
of over one million watts. If such a sys¬ 


tem was ever built, the heat generated 
would certainly make it a candidate for 
the title of World’s Largest Toaster. 

The slow response times of incandes¬ 
cent lamps as they turn on and off 
would also cause serious smearing prob¬ 
lems in a video display, whenever rapid 
movement occurred on the screen. 

Structural details 

The complete Diamond Vision main 
screen and message board system is 
manufactured in Japan. It breaks down 
into 6 units, each about the size of a 
cargo container for shipping. On site, 
these units are re-assembled, three high 
and two wide, giving a structure mea¬ 
suring 9.3 metres high, 19 metres wide, 
2.5 metres deep and weighing 60 
tonnes. Hence, our earlier comparison 
to a three storey house. 

Behind the screen there are fully en¬ 
closed galleries at three levels, plus in¬ 
ternal inter-connecting ladders to pro¬ 
vide full access for service. Twelve cool¬ 
ing fans draw in air from outside to 
keep operating temperatures down. 

The video and message board screens 
are both made up from sub-assemblies, 
each about the size of two copies of EA 
laid side by side. Each assembly carries 
32 CRTs in an 8-by-4 arrangement, plus 
control circuitry and two EHT genera¬ 
tors (for the high voltage supplies). 
Connectors provide 24V DC, 40V AC 
and the XY and brightness drives men- 












tioned earlier. 

Display contrast in bright sunlight is 
maximised by using a matt black back¬ 
ground and by providing each CRT with 
an individual hood, rather like the 
shields used on traffic lights. 

Operating power of up to 200KVA 
comes from a 415V, 3-phase mains sup¬ 
ply. An automatic alarm system keeps 
watch on display performance plus 
power supply currents, and tempera¬ 
tures. If a problem develops, a warning 
flashes on a VDU screen in the control 


Production facilities 

Program material for the large video 
screen and message boards is provided 
by a mixture of data input and video 
production facilities. 

On the video side, the Sydney opera¬ 
tion has quite an impressive list of 
equipment. This includes four 3/4-inch 
Sony videotape recorders, two of which 
incorporate special slow motion facili¬ 
ties. Action on the field is captured by 
two Thompson CSF colour cameras and 
there is a Quantafont video character 
generator to provide graphics and on¬ 
screen messages. Interestingly, many of 
the graphics, like the little duck so 
dreaded by batsmen, are video rather 
than computer-generated. 

Highlights and incidents in the game 
can be replayed on the main video 
screen in slow-motion or freeze-frame 
almost immediately after they have oc¬ 
curred. This facility has occasionally re¬ 
sulted in the crowd advising umpires or 
referees that a visit to their opticians 
may be needed. 

A crew of six comprising director, 
cameraman, statistician, scorer, tape 
operator and technician are employed 
for most events, but an extra camera¬ 
man is sometimes added for bigger 
events such as grand finals. 

The video screen, message boards 
and supplementary score-board are all 
controlled via Mitsubishi Melmus-11 
computers. There are two VDU/key- 
board terminals in the control room 
! which are used to operate and provide 
alphanumeric inputs for the board. 

In the scoreboard mode, the video 
screen can handle three sizes of charac¬ 
ters, whch may be fixed or scrolling. As 
well as standard scoreboard formats for 
cricket and the various football codes, 
interesting match statistics and results 
from outside sporting events, such as 
horse racing, can be shown. 

Software 

In addition to providing full control 
and alarm facilities, the system’s software 


also takes care of scoring for Test and 
one-day cricket matches plus Australian 
Rules Football, Rugby League and 
Union matches. The original software 
was written in Japan and Mitsubishi 
Australia had the difficult task of ex¬ 
plaining the intricacies of cricket and 
Aussie Rules to a programmer who had 
probably never seen either game 
played. 

Nevertheless, the software incorpo¬ 
rates lots of subtleties. For example, the 
Trivision advertising boards mentioned 
earlier, cycle continuously during foot¬ 
ball matches, but for cricket they are 
only activated when the operator inputs 


id a change of bowler at the end of each 
in over. 

re Running Repairs 

hi Mitsubishi say the expected life of 
x- each CRT is 6000 to 8000 hours, which 
id is the equivalent of 330 days continuous 
id operation. Unfortunately, one of the 
oe main reasons for tube failure is break¬ 
age, caused by vandals throwing stones 
o- at the screens. When CRTs fail, a com- 
he plete 4-by-8 tube module is pulled out 
ed and replaced from the back. This opera- 
it- tion only takes about two minutes, so 
re the display can be kept “up and run- 
lts ning” throughout an important event. © 
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Another view of the control room at the SCG showing the graphics production facilities 
and, in the background, the video tape recorders. 
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Managing the information overload ... 


Cockpit displays 
in the F/A18 


Flying Australia’s new F/A 18 fighter is like 
operating a personal computer at twice the 
speed of sound. To help the pilot, the cockpit 
features high-tech electronic displays based on 
a surprisingly old-fashioned technology — 
cathode ray tubes. 

by TERRY AYSCOUGH 


Most readers will either have visited 
or seen pictures of the flight deck of a 
modern commercial aircraft. Directly in 
front of the pilots there is usually a 
group of large, circular instruments 
which give basic flying information such 
as airspeed, altitude, height, etc. A long 
control console between the pilots’ 
seats, plus panels on either side and 
overhead, contain a vast array of instru¬ 
ments, lights and switches which moni¬ 
tor and control the hundreds of onboard 
systems. 

In a commercial aircraft there is usu¬ 
ally a crew of two or three people to 


monitor and interpret all the informa¬ 
tion provided and to manage the many 
systems. Even so, at busy times such as 
take off and landing, it can be a de¬ 
manding task. 

Information overload 

Imagine how much more difficult 
everything must be for the pilot of mod¬ 
ern multi-mission fighter aircraft. A 
fighter has many additional systems for 
locating targets, controlling weapons 
and detecting and evading threats. 
There will be frequent and sometimes 
unplanned changes to height, direction 



and speed. Usually there is only one 
person to handle the entire workload 
and when over hostile territory, the out¬ 
side world will be doing all it can to 
prevent, rather than help, the pilot 
complete his mission. 

Obviously, the hard-pressed fighter 
pilot needs as much help as he can get 
from advanced avionic systems. In addi¬ 
tion, it is not going to be possible to 
cram a vast amount of instrumentation 
into a small cockpit and an easily read, 
multi-purpose display system is re¬ 
quired. 

The answer is provided not by some 
super hi-tech device just out of the 
laboratory, but by using good old-fash¬ 
ioned cathode ray tubes (CRTs) in con¬ 
junction with powerful microprocessor 
systems. 

CRT displays 

Normally, three or four separate 
CRTs are used in fighter aircraft to pro¬ 
vide a mixture of directly viewed and 
projected displays. Each CRT can re¬ 
place different data as required. Alter¬ 
natively, a composite display can be 
generated, which shows several pieces 
of information in an easily assimilated ! 
form at the same time. 

Systems of this type have great flex¬ 
ibility. Television type scanning can be ! 
used to present high-definition visual i 
images from infrared sensors, etc. i 
Modifications to cater for different mis- 1 
sion requirements or new weapons and 
equipment can be made without the 
need for extensive changes to cockpit 
hardware and the CRTs act as back-ups 
for each other in case of failure or dam¬ 
age. 

The F/A18 Hornet 

Fig.l shows part of the cockpit, or 
‘advanced digital crew station’ as it is 
officially called, in Australia’s new 
F/A18 Hornet fighter. The instrument 


14 


ELECTRONICS Australia, January 1987 









panel in front of the pilot is dominated 
by four CRT displays. 

At the top and forming part of the 
canopy through which the pilot 
looks forward, is the head-up display 
(HUD). It is given this name because 
visual images are projected from below 
and appear superimposed on the view 
ahead of the aircraft, so the pilot need 
not look down to read the information. 
The HUD is the primary display system 
for flight information and visual air-to- 
air and air-to-surface weapons delivery. 

Below the HUD to left and right are 
two similar head-down ‘multifunction 
display generator’ (MDG) screens. 
These use small directly viewed CRTs, 
with square faces. 

The fourth and lowest screen is called 
the horizontal situation display. It can 
show maps projected from 35mm film 
or high resolution radar images of the 
ground below, for navigation or attack 
purposes. 

A few conventional round instruments 


are tucked away on the lower right 
hand side of the panel. These provide a 
get-home capability if the electronics 
system should be put out of action by 
severe battle damage. 

Now let us have a more detailed look 


at each display system in turn. 

Head-up display 

The principle of the F/A18 HUD is 
shown in Fig.2. 

Very bright yellow-green images are 



Fig.l: CRT displays in the F/A18 Hornet’s cockpit. 
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r ig-3: a HUD projection CRT manufactured in Australia. (Courtesy Thomas Electronics). 


F/A18 cockpit displays 


Fig.2: main components in a head-up display (HUD). 


produced by a special projection CRT. 
Light from the CRT screen passes 
through a set of fairly complex collimat¬ 
ing lenses which make the rays parallel 
to each other so they appear to be fo¬ 
cussed at infinity. When he looks 
through the windshield, the pilot’s vi¬ 
sion will normally be concentrated on 
objects some distance ahead of the air¬ 
craft, so his eyes will also be focussed 
close to infinity. 

After passing through the optical sys¬ 
tem, the collimated images fall onto a 
combiner as shown in Fig.2. This is a 
very special optical device which, at first 
sight, appears to be an ordinary trans¬ 
parent piece of glass. In fact, it acts as a 
selective mirror and reflects light with 
wavelengths corresponding to yellow/ 
green (approx 5250 Angstroms) so that 
the image from the CRT is directed to¬ 
wards the pilot’s eyes. All other wave¬ 
lengths of visible light pass straight 
through the combiner without much re¬ 
flection or attenuation, so when the 
pilot looks ahead he sees a fairly normal 
view of the world outside, with green 
diagrams and data superimposed on it. 

While avionic CRTs work on the 
same principles as those used in TV sets 
and VDUs, the tough operational envi¬ 
ronment in a modern high performance 
military aircraft obviously requires them 
to have many special electrical and 
mechanical characteristics. 

The projection CRT used in the 
F/A18 HUD, is magnetically deflected, 
has a 22mm diameter neck, an 80mm 
(3.1-inch) circular screen and operates 
with a final anode voltage of 20kV. It 
has a medium persistence PI phosphor 
similar to those used in many oscillo¬ 
scope tubes. 

High CRT screen brightness levels of 
around 13,000 foot-Lamberts are re¬ 
quired, as a lot of light is lost in the 
complex optical system and the final 
image seen by the pilot must remain 
clearly visible, even when the aircraft is 
operating in bright sunlight. Phosphors 
loose their efficiency as they heat up 
due to heavy beam current being con¬ 
centrated in small areas of the screen, 
and projection tubes often have liquid 
or air cooled face plates to keep tem¬ 
peratures down. In this case, however, 
the system is kept as simple as possible 
and cooling relies on normal conduction 
through the faceplate glass and sur¬ 
rounding metalwork. 

HUD tubes use specially designed gun 
assemblies and envelopes to increase 
their mechanical ruggedness. Before 
being approved for service, they must 
survive severe vibration testing and 
shocks to 15g. 
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guarantee! 


14 day money back 

Guarantee 

All PC boards purchased from Electronic 
Solutions carry a full 14 day money back 
guarantee. If you are unhappy with any cards 
purchased from us, just return them in original 
condition with all packaging, within 14 days, 
for a full refund. 
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F/A18 cockpit displays 


Multipurpose displays 

The two F/A18 MDG head-down dis¬ 
plays also use magnetically deflected 
22mm neck CRTs operated at 20kV. 
Because these are directly viewed, 
rather than projection tubes, they have 
130mm (5-inch) square screens. A green 
P43 medium persistence phosphor is 
used and each tube gives a peak bright¬ 
ness of 3000 foot-Lamberts. Mechanical 
vibration and shock requirements are 
the same as for HUD tubes. 

Each MDG screen is viewed through 
a bandpass optical filter. Light emitted 
from the P43 phosphor closely matches 
the filter passband and only has to pass 
through once on its way to the pilot’s 
eyes, so its brightness is only slightly re¬ 
duced. Ambient light from outside must 
pass through the filter, be reflected 
from the CRT face and then pass back 
out through the filter again. 

Colours outside the filter passband 
are almost completely absorbed by this 
double journey, while green in the am¬ 
bient light is considerably attenuated. 
As a result, contrast between illumi¬ 
nated and unlit screen areas is greatly 
enhanced, giving good display visibility, 
even when intense sunlight is shining 
through the cockpit canopy. 

As well as displaying data and graph¬ 
ics, the MDG system has a video capa¬ 
bility and can handle 511, 525, 675 and 
875-line raster-scanned pictures. This al¬ 
lows images from infrared sensors for 
nightime target identification or TV 
guided weapons to be viewed. 

Horizontal situation display 

The fourth and lowest screen shown 
in Fig.l takes the place of the map 
board which, in more leisurely days, 
used to rest on the pilot’s knees. As 
well as back-projected maps, it can also 
display high definition images from an 
80mm (3-inch) CRT similar to the one 
used in the HUD. 

A Hughes APG675 multimode pulse 
Doppler radar, mounted in the nose, 
gives a high resolution ground map 
which can be sharpened to pinpoint any 
small areas of special interest. The 
APG65 also provides terrain advoidance 
information during low flying, as well as 
precision speed measurements which are 
necessary for accurate weapons de¬ 
livery. 

Other avionics 

A few other details about the F/A18’s 
avionics may be of interest. 
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A quadruplex digital control system is 
used to fly the aircraft. This has two in¬ 
dependent computer systems which 
monitor and control all basic flight 
parameters. McDonnell Douglas, the 
aircraft manufacturers, claim the system 
improves aircraft handling qualities and 
offers better redundancy and safety. If 
all else fails, however, there is a me¬ 
chanical back-up. 

We have already mentioned the major 
contribution to navigation made by the 
APG65 radar. In addition, it can be 
used to track moving targets in the air 
and on land or sea, to track and scan at 
the same time, to provide automatic ac¬ 
quisition and lock on for air to air com¬ 
bat, or to illuminate targets for radar 
guided missiles. Its range enables tar¬ 
gets or threats which are beyond visual 
range to be engaged in all weather 
conditions. 

Whenever an external radar system il¬ 
luminates the aircraft the pilot is alerted 
and its location is shown on one of the 
displays. Built in active electronic 
counter measures and devices deployed 
from dispensers can distract or jam 
threats from air or ground. 

The capabilities of a standard aircraft 
can be extended by fitting external pods 
carrying special sensors and other in¬ 
strumentation below the fuselage. These 
include a Forward Looking Infra Red 
sensor (FLIR) package which works in 
conjunction with the MDG to provide 
detailed nightime images of the ground 
below the aircraft or visual identifica¬ 
tion of objects such as ships at sea. An¬ 
other pod contains a Laser Detector 
Tracker (LDT) system which enables 
the aircraft to lock on to and home in 
on laser illuminated targets. 

With such complex systems, reliability 
is obviously of great importance. Partic¬ 
ular attention has been paid to keeping 
component counts down and, as an ex¬ 
ample, the APG65 radar has 8000 less 
parts than a similar system used in the 
F4 fighter. When things do need check¬ 
ing, adjusting or fixing, there are 307 
access doors and over 90% of these can 
be reached from ground level. 


Local involvement 

The complete HUD, MDG and hori¬ 
zontal situation indicator system for the 
F/A18 are supplied to McDonnell 
Douglas by Kaiser Electronics, of San 
Jose, California. Thomas Electronics of 
Wayne, New Jersey supply the specia¬ 
lised CRTs to Kaiser. 

Thomas Electronics of Australia has 
been well known as a supplier of new 
and rebuilt CRTs for both industrial 
and domestic applications since the mid 
1950s. Although they are fully Austra¬ 
lian owned, Thomas has a long standing 
association with its American counter¬ 
part and this has enabled them to be¬ 
come involved in offset arrangements 
which were part of the F/A18 deal. 
They were also assisted by the Industry 
Development Branch of our own De¬ 
partment of Defence. 

As a result, HUD projection tubes 
and MDG direct view tubes have been 
manufactured at the Thomas factory in 
Riverwood, NSW. Samples of both 
types were recently sent to the USA for 
rigorous testing and the MDG tubes 
have already received full approval. 
This means they can be fitted in new 
aircraft sold anywhere in the world, in¬ 
cluding the USA, or used as service re¬ 
placements. A Thomas HUD tube, 
complete with its robust shield, is shown 
in Fig.3. 

One of the trickiest operations neces¬ 
sary to meet the tough performance 
specifications set for military CRTs is 
the laying of a very uniform layer of 
screen phosphor. Thomas has been 
building radar and other display tubes 
for the RAAF and RAN for some years 
however and now has plenty of experi¬ 
ence in this area. Fig.4 shows a metal 
cone radar tube going through part of 
the screen laying process at Riverwood. 

With the present emphasis on reviving 
our manufacturing industry, it is good 
to know that key components for one of 
the worlds most advanced avionics sys¬ 
tems are being produced by an all- 
Australian company. 
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UHF 

remote switch 
for burglar alarms 


Fancy a remote-controlled burglar alarm? It 
can be done. This handy remote control lets 
you switch your car burglar alarm on and off 
by simply pressing the button on a handheld 
UHF transmitter unit. You can also use the 
device to eliminate the wiring between a 
house alarm and its sensors. 

by BRANCO JUSTIC 


This easy-to-build unit provides re¬ 
mote control of your car alarm, house 
alarm and other emergency electronic 
aids. It operates in the ultra high fre¬ 
quency (UHF) portion of the spectrum 
and you can select your own “key” 
combination from about 13,000 possible 
codes. 

That’s a lot more than from existing 
mechanical locks! 

The unit is relatively simple to con¬ 
struct because there are no specialised 
RF coils to be wound. They are all in¬ 
cluded in the PCB pattern. Further¬ 


more, the unit is easy to install since in 
its simplest form only three connections 
are necessary to wire it into an existing 
system. 

Basically, this device lets you switch 
your car’s burglar alarm on and off 
from outside the vehicle. No longer do 
you have to fumble about for the key, 
or worry about such things as hidden 
switches or exit and entry delays. Com¬ 
plete external control means that all 
sensors can now be wired to instant-trip 
inputs, a factor that will greatly improve 
security. 


The transmitter is virtually the same 
as those used with expensive commer¬ 
cial car alarm outfits. It fits into a small 
pocket-size plastic case. There is only 
one control — a pushbutton switch. 
Press the button once and the alarm 
switches on; press it again and the 
alarm switches off. 

At the receiver end, the transmitted 
signal is decoded and used to drive a 
number of outputs. As well as switching 
the alarm on or off, these outputs also 
drive audible indicators and optional ex¬ 
ternal relays. 

Audible indicator 

Many commercial units require exten¬ 
sive wiring in order to connect them to 
the vehicle’s electrical system. The 
blinker, horn and hazard light circuits 
are usually wired to these units. This is 
often just too much of a hassle for the 
average hobbyist. 

To simplify installation, this unit fea¬ 
tures an integral on/off audible indicator 
output. When connected to a loud¬ 
speaker or piezo transducer, this will 
give a short beep at switch on and a 
longer beep at switch off. This replaces 
the hazard flasher and horn function 
frequently used for on/off indication in 
commercial units. 

However, you can wire up the horn 
or hazard flashers if you wish. This in¬ 
volves adding an external relay board to 
the circuit. More on this later. 

House alarms 

In addition to its obvious application 
in car burglar alarms, you can also use 
the UHF remote switch to control your 
house alarm. Another option is to use it 
to eliminate the extensive wiring nor¬ 
mally required between the control box 
and the various sensors. 

The result: a wireless alarm system 
just like those fancy commercial sys¬ 
tems. All you have to do is build multi¬ 
ple transmitter units and connect them 



The receiver is housed in a plastic utility case and fitted with a short antenna. 
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Press the button once and the alarm turns on; 
press it again and the alarm turns off. You can 
buy the transmitter case from Dick Smith 
Electronics. 


Below: view inside the transmitter case. 



Fig.l: the transmitter consists of an MC145026 trinary encoder and 
UHF oscillator stage Ql. 



so that they are switched by the sensor 
outputs instead of by the pushbutton 
switch. 

The receiver circuit can be hidden 
away, close to the control box, and con¬ 
nected directly to an instant trip input. 

Of course, we now have the problem 
of turning the alarm on and off. An¬ 
swer: just build another receiver and 
matching hand-held transmitter unit and 
program them to a different code. 

Why UHF? 

UHF (ultra high frequency) transmis¬ 
sion was chosen in preference to other 
possible systems for the following rea¬ 
sons: 

(1). At UHF, better penetration is 
obtained into remote, partially shielded 


areas. This means that a good range can 
be obtained even with the receiver 
placed under the bonnet, under the 
dashboard, or in the boot. 

Thus, the receiver and its associated 
short antenna can be completely hid¬ 
den. 

(2) . Antennas required at UHF are 
very short. In fact, no external antenna 
is required for the transmitter — it’s 
etched into the PC board. The effective 
radiated power is only a few micro¬ 
watts. 

(3) . The circuitry can be kept simple 
while still conforming to Department of 
Communications standards for security 
radio alarm systems. The operating fre¬ 
quency is 304MHz while bandwidth is 
less than 100kHz. 


Transmitter circuit 

Fig.l shows the transmitter circuit. 
It’s really very simple and is based on 
IC1, an MC145026 trinary encoder. 
When pushbutton switch PB1 is 
pressed, this generates a code sequence 
(ie, a series of pulses) which drives 
UHF oscillator stage Ql. 

The particular code sequence gener¬ 
ated by IC1 depends on the state of its 
address lines A1-A9. These address 
lines can be connected to the +9V rail 
(T), ground (‘0’) or left open circuit 
(OC). The exception is address line A9 
which can only be connected to either 
T or ‘O’. 

Thus, there are3x3x3x3x3x3x 
3x3x2 = 13,122 possible code combi¬ 
nations to choose from. Of course, the 
decoder in the receiver must be pro¬ 
grammed to match the transmitter code 
in order for the transmission to be ac¬ 
cepted as valid. 

Timing components Rl, Cl and R2 
determine the rate of the output code 
sequence. Once again, this must be 
matched by the receiver (R20, R21, C13 
and C14). In order to keep the project 
relatively simple, we have used fixed 
timing components. However, readers 
with sufficient experience may look up 
the equations for the timing components 
and, within limitations, change them to 
obtain more combinations. 

The coded output of IC1 is used to 
switch the UHF oscillator (Ql). When 
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UHF Remote 



pin 15 of IC1 is high, the oscillator 
switches on. When pin 15 is low, the os¬ 
cillator switches off (see Fig.2). 

Q1 is connected in common-base con¬ 
figuration and forms an oscillator by vir¬ 
tue of its tuned collector load and the 
stray capacitance between its collector 
and emitter terminals. The operating 
frequency is set by paralleled tuned cir¬ 
cuit LI and C5 and must be accurately 
adjusted to 304MHz (see adjustment 
procedure). 

Receiver circuit 

The stage associated with Q1 forms a 
regenerative self-detecting UHF receiv¬ 
er. The resonant frequency of this stage 
is determined by the parallel tuned cir¬ 
cuit L (printed inductor) and trimmer 
capacitor CV1. 

The detected output is AC-coupled 
via R6, C5 and R8 to the inverting 
input of high gain amplifier stage ICla. 
A test point is provided at the output of 
this stage for tuning purposes. IClb also 
forms an inverting amplifier and, be¬ 
cause its output is normally biased close 
to ground potential, the original digital 
signal is restored at the output of this 
stage. 

From there, the signal is fed to 
Schmitt trigger stage IC3c. This cleans 
up the digital signal and prevents false 
triggering due to noise or interference. 
ICld inverts the Schmitt trigger output 
to give a pulse train that is similar to 
the transmitted signal. 

The recovered digital pulse train is 
now fed to IC2 which is an MC145028 
Tri-state decoder IC. This device com¬ 
pares the code sequence at its input (pin 
9) to the addresses present on its ad¬ 
dress pins 1-9. If these are matched to 
the encoder address pins, and the rate 
of code transmission is similar, the out¬ 
put of the decoder (pin 11) will go high 
for the duration of the transmission. 

Thus, Q1 will be turned on and its 
output can be used to trigger the input 
of a house alarm, either directly or via 
an external relay. 

Alternate presses of the transmitter 
key will also clock IC3. IC3 is a ‘D’ 
type flipflop connected to operate as a 
toggle (‘T’) type. The addition of R24 
and C16 on pin 9 prevents IC3 from 
changing its output state at less than 
one second intervals. This prevents any 
unpredictable operation due to breaks 
in transmission. 

C15 and R23 clear the flipflop (ie, Q 
= 0, Q-bar = 1) when power is first ap- 









































































Switch 


How to Use the Receiver Outputs 

The receiver has four separate outputs and these should be used as 
follows: 

Output 1 - this output is normally high and switches low during trans¬ 
mission. If you want to trip a house alarm, this is the output to use. It 
can either be used to trigger the alarm via an external relay (see Fig.5) 
or connected direct to one of the alarm inputs. 

Output 2 - provides a switched +12V output via on-board relay con¬ 
tacts. This output can be used to switch a car burglar alarm on and off. 
It can also be used to drive an external relay to switch the EA Home 
Burglar Alarm on and off (see Fig. 6). 

Output 3 - provides relay drive during on and off transitions. The relay 
can be used to activate the car’s blinkers or the horn to provide on/off 
indication. 

Output 4 - similar to output 3. This output is used to directly drive a 
loudspeaker via a 10 ohm 5W series resistor or drive a piezoelectric 
transducer with a parallel Ik resistor, for audible on/off indication. 


plied to the circuit. This is equivalent to 
the alarm off condition. 

When pin 11 of IC2 subsequently 
switches high (ie, when a valid transmis¬ 
sion is received), the flipflop is set and 
the Q output switches high and the 
Q-bar output low. Q3 is now forward 
biased and activates relay RL1 which 
switches the +12V rail to output 4. 

Audible indicators 

The Q and Q-bar outputs of IC3 also 
drive separate time constant networks. 
C17, R27 and R29 set the time constant 
on the Q output to approximately 0.2s, 
while C18, R28 and R29 set the time 
constant on the Q-bar output to around 
0.5s. The outputs from these time con¬ 
stants are fed to pin 1 of Schmitt in¬ 
verter IC4a via D5 and D6. 

Thus, each time the flipflop toggles, 
pin 2 of IC4a briefly switches low for ei¬ 
ther 0.2s or 0.5s, depending upon which 
time constant is involved. When this 
happens, pin 10 of IC4c also switches 
low and Q4 switches the +12V rail to 
output 2 for the duration of the time 
constant. The output of IC4a also 
controls Schmitt trigger oscillator IC4d. 
Normally, the output of IC4a holds pin 
3 of IC4d high via D7 and the oscillator 


is disabled. However, when pin 2 of 
IC4a switches low, the oscillator is ena¬ 
bled and drives Q5 and the loudspeaker 
via parallel inverter stages IC4e and 
IC4f. Note that the loudspeaker could 
be replaced by a piezo alarm transducer 
and parallel lk resistor for lower cur¬ 
rent consumption and possibly louder 
sound output. 

The result of all this jiggery-pokery is 
that the loudspeaker sounds for ap¬ 
proximately 0.2 seconds when the alarm 
is switched on and for approximately 


0.5 seconds when the alarm is switched 
off. 

Construction 

Construction is quite easy and mainly 
involves the assembly of two printed cir¬ 
cuit boards and then installing them in 
their respective cases. The transmitter 
board is very small and measures only 
44 x 32mm. The receiver board is also 
fairly small and measures 115 x 77mm. 

Before installing any of the parts or 
doing any soldering, you must first set 


Coding the Transmitter & Receiver 

With this project, you have 13,122 possible codes to choose from. 
The selected code is programmed into the transmitter and receiver by 
cutting the thin tracks joining the address pins (A1-A9) to the high (‘1’) 
and low (’O’) logic lines. 

Thus, each individual pin can either be connected to logic 1 or to 
logic 0, or left open circuit (OC). The exception is pin A9 which must 
either be connected to logic ‘T or logic 'O' (ie, it cannot be left open 
circuit). Table 1 shows an example code while Figs.3a and 3b show 
how this code is programmed. 


Address Line 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

Choice of Address 

0, OC, 1 

0, OC, 1 

0, OC, 1 

0, OC, 1 

0, OC, 1 

0,OC,1 

0,OC,1 

0,OC,1 

0,1 

Our Example Code 

0 

0 

1 

1 

OC 

OC 

0 

0 

1 

Your Choice 











Table 1: the example code programmed in Figs.3a and 3b. 


Thus, to program logic ‘0’ on 
address lines A1, A2, A7 and 
A8, you must cut the thin track 
which joins these pins to the 
logic '1' line. Similarly, to 
program logic ‘1’ on to pins A3, 
A4 and A9, you cut the thin track 


between these pins and logic ‘O’. 
Finally, to program OC on to pins 
A5 and A6, you cut the tracks 
leading to both logic ‘1’ and 
logic ‘0’ lines. 

Follow the above example 
through and, when you 


TRANSMITTER 



Fig.3: how to program the transmitter and 
receiver (example only). 


understand the procedure, enter 
your own code into the space 
provided in Table 1. You can 
then program your own 
transmitter and receiver units by 
cutting the appropriate tracks 
with a sharp knife. 
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UHF Remote Switch 



View inside the receiver. We connected our selected outputs to a 4-terminal strip mounted on one end of the case. 


up the address lines for the encoder and 
decoder ICs (IC1 in the transmitter and 
IC2 in the receiver). This is done by 
making cuts in the thin copper tracks 
joining the address pins to the logic T 
(+12V) and logic ‘0’ (ground) lines. 

Figs.3(a) and 3(b) in the accompany¬ 
ing panel show just one of the 13,122 
possible combinations. Note that, as 
supplied, each board has a series of 
short circuits from +12V to ground. 
This means that you must cut either the 


track to logic T or the track to logic ‘0’ 
(or both) for each pin, otherwise the 
supply rails will be short circuit. 

You should also take care to ensure 
that the transmitter addresses match 
those of the receiver, otherwise the unit 
will never work. 

Once the address lines have been set 
up, the assembly work can begin. 

The small transmitter PCB (coded 
87uklb) should only take a few minutes 
to assemble. Make sure that you install 


the switch, IC and transistor correctly 
but don’t install the wire link (adjacent 
to pin 16 of IC1) at this stage. Note that 
some of the resistors are mounted ‘end 
on’ to save space. 

Take care when installing the LED — 
the anode is the longer of the two leads 
and is installed next to the positive bat¬ 
tery terminal. Note that the top of the 
LED should be about 11mm proud of 
the PCB so that it will fit into the hole 
in the lid of the case. 



^ an External Relay Board 

Some readers will want to use their receiver to drive external relays. 
No problem — just add this handy relay board. The assembly includes 
a PCB, a low-cost SPDT 12V relay, three mounting screws and has 
provision for diode isolation for blinker flashing (on/off indication). 

Fig-7 shows the circuit of the external relay board, while Fig.8 shows 
the parts layout. Note that the two diodes are only necessary if you’re 
hooking up the car's blinkers. For most other applications, they can be 
left out of circuit. 


The optional external relay board (note: 
does not include diodes for blinker circuit). 


a _ A , 

u 


f -ONO 

i . fin j 

)— l •>*■)- -0 BANKER 


1 t BLINKER 

Fig.7: the external relay circuit. 

























Fig.5: how to use UHF Remote Switch to trigger the EA Home Burglar Alarm. Some alarm systems may require triggering via the exter¬ 
nal relay board. 



At this stage, all the parts should be 
installed except for the wire link. You 
are now ready to adjust the transmitter 
to its correct operating frequency. 

To do this, temporarily connect the 
link side of R3 (27k) to the positive 
supply rail and install the battery. The 
oscillator will now run continuously 
when the button is pressed and its out¬ 
put frequency must accurately set to 
304MHz using a frequency counter. The 
counter input should be loosely coupled 
to the printed inductor on the transmit¬ 
ter. 

In most cases, it will be sufficient to 
simply hold the transmitter adjacent to 
the counter input and press the button. 


If this doesn’t do the trick try winding a 
few turns of insulated wire around the 
transmitter to act as a pick-up probe. 

The output can now be set to 
304MHz by adjusting C5 (use a plastic 
alignment tool). Don’t touch any of the 
parts or the PCB tracks during this 
procedure otherwise you’ll get a wrong 
reading. In fact, it’s best to sit the trans¬ 
mitter in the bottom half of the case 
while adjustments are carried out. 

Once the adjustments have been com¬ 
pleted, disconnect the link to the posi¬ 
tive supply and install the link on the 
PCB between R3 and pin 15 of IC1. 
Assembly of the transmitter can now be 
completed by installing the PCB in the 


lower half of the case and clipping the 
two halves of the case together. 

Building the receiver 

Fig. 4 shows the assembly details for 
the receiver PCB (87ukla). Use PC 
stakes for all external connections and 
for TP1, and take care to ensure that all 
polarised components are correctly in¬ 
stalled. These include the ICs, transis¬ 
tors, diodes and electrolytic capacitors. 

Inductor LI (15uH) can be installed 
either way round. The inductors in the 
parallel tuned input circuit form part of 
the PCB pattern, so you don’t have to 
worry about these. 

For the prototype, the completed 
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UHF Remote Switch 


PCB was mounted on 5mm standoffs on 
the lid of a plastic zippy case (50 x 90 x 
150mm). A 4-way terminal strip 
mounted on one end of the case was 
used to terminate the power supply con¬ 
nections and the switched +12V and 
loudspeaker outputs (outputs 4 and 3 
respectively). 

These output connections can, of 
course, be varied to suit your particular 
requirements. 

A slot was filed in the opposite end 
of the case to provide an exit for the 
antenna lead. This lead simply consists 
of a 25cm length of insulated hookup 
wire. 

When construction of the receiver has 
been completed, it can be tuned for 
maximum sensitivity. To do this, oper¬ 
ate the transmitter some distance away 
from the receiver and monitor test point 
TP1 with a CRO. Finally, adjust trim¬ 
mer capacitor CV1 to obtain the maxi¬ 
mum waveform amplitude. © 



Close-up view of the receiver PCB. Make sure that you correctly orient the ICs, transis¬ 
tors, diodes and electrolytic capacitors. 


PARTS LIST 

Transmitter 

1 PCB, code 87uk1 b 
1 plastic case, DSE Cat. H-2497 
1 momentary contact pushbutton 

1 12V lighter battery (Tandy) 

1 positive battery terminal 
1 negative battery terminal 

Semiconductors 

1 MCI 45026 trinary encoder 
1 BF199 NPN transistor 
1 small LED 

Capacitors 

1 Q.luF monolithic 
1 0.0047uF polyester 
1 0.001 uF disc ceramic 
1 220pF disc ceramic 
1 2-6pF trimmer 

Resistors (0.25W, 5%) 

1 x 220k, 1 x 100k, 1 x 27k, 1 x 
3.3k, 1 x 100 ohms 


Where to buy the parts: parts for 
this project are available from 
Oatley Electronics, 5 Lansdowne 
Pde (PO Box 89), Oatley, NSW 
2223. Telephone 579 4985 

(Thursday & Friday only). Prices 
are as follows: 

Transmitter kit (minus battery, 
case and pushbutton switch) 
.... $11.90. 


Receiver 

1 PCB, code 87uk1a 
1 15uH inductor 
1 SPDT 12V relay 
1 plastic zippy case, 50 x 90 x 
150mm 

1 4-way terminal strip 
4 5mm standoffs 

6 15mm x 2mm machine screws 
and nuts 
Semiconductors 
6 1N4148 silicon diodes 

2 1N4004 silicon diodes 

1 BF199 NPN transistor 

2 BC327 PNP transistors 
1 BC337 NPN transistor 

1 BD140 NPN transistor 
1 RCA3401 op amp 
1 MCI 45028 trinary decoder 
1 4013 D-type flipflop 
1 74C14, 40106 Schmitt trigger 
1 10V 1W zener diode 
Capacitors 

1 IOOuF 16V electrolytic 


Receiver PCB kit_$29.90. 

Receiver plastic case, terminal 

strip, screws and wire kit - 

$5.90. 

Relay kit (does not include 

diodes) .... $3.20 

All prices include packaging and 

postage (minimum purchase $10 

only). 

The transmitter case (Cat. 


2 4.7uF 10V low leakage 
electrolytic 

7 0.1 uF monolithics 
1 0.0056uF metallised polyester 
(greencap) 

1 0.0022uF metallised polyester 

3 0.001 uF disc ceramic 
1 330pF disc ceramic 

1 220pF disc ceramic 
1 15pF disc ceramic 
1 3.3pF disc ceramic 
1 2-6pF trimmer capacitor 
Resistors (0.25W, 5%) 

4 x 10M, 1 x 4.7M, 2 x 2.2M, 2 x 
1M, 1 x 390k, 4 x 220k, 2 x 
100k, 1 x 82k, 5 x 47k, 1 x 39k, 
1 x 33k, 1 x 22k, 1 x 10k, 2 x 
6.8k, 2 x 4.7k, 2 x 2.7k, 1 x Ik, 1 
x 100 ohms, 1 x 82 ohms 0.5W 
Relay assembly 

1 relay PCB 

1 SPDT 12V relay 
3 mounting screws 

2 1N4004 diodes (optional) 


H-2497), pushbutton switch (Cat. 
S-1200), and 12V lighter battery 
(Cat. S-3335) are available from 
Dick Smith Electronics. The 12V 
lighter battery (No. GP23) is also 
available from Tandy. 

Note: PC artworks for this 
project are copyright Oatley 
Electronics. 
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HIFI REVIEW 


Video RoomMate — 

loudspeakers 

for your stereo VCR 


Here’s a really innovative idea for home entertainment from 
Bose. It’s the Video RoomMate powered stereo loudspeaker 
system. The new loudspeakers are ideally suited for use with 
stereo VCRs and TVs, and are just the shot where portability 
is a prime requirement. 



There’s no doubt that the added real¬ 
ism of stereo greatly enhances the ap¬ 
peal of TVs and VCRs. But there are 
still a few problems — especially if you 
wish to maximise the stereo effect by 
using external speakers. 

Normally, this involves wiring up 
your stereo system to accept the video 
sound track. Often, however, this can 
be inconvenient, because it means that 
the VCR must be positioned close to 
the stereo amplifier. There are many 
situations where you may want to use 
the VCR in a separate room or where 
portability of the equipment is impor¬ 
tant. 

Bose has neatly sidestepped these 
handicaps with its new Video Room- 
Mate loudspeaker system. They are 
compact, portable and do not require a 
separate amplifier. 

The big advantage of the Video 
RoomMate is that it is a powered sys¬ 
tem — that is, a stereo amplifier is built 
into one of the enclosures. You simply 
plug this enclosure into the mains and 
it’s ready to go. The only control is for 
volume and this is located on the front 
panel. 

The other cabinet of the pair can be 
considered as a satellite loudspeaker 
and is driven by one of the amplifier 
I outputs on the back of the powered 
' unit. Despite the extra complexity of 
the latter, both cabinets are exactly the 
same size with dimensions of just 150 x 
150 x 230mm. 

One interesting aspect of the con¬ 
struction is the unusual cabinet materi¬ 
al. Each box is moulded from thick co¬ 
polymer styrene which makes for rug¬ 
ged construction and light weight. The 
cabinets are finished in an attractive 
mottled grey/black charcoal colour. 

Standard accessories include a mains 
cord, shielded stereo input leads (termi¬ 


nated with RCA connectors), and sev¬ 
eral metres of wire to interconnect the 
two loudspeakers. Optional extras in¬ 
clude a convenient carry bag and “mon¬ 
key arm” mounting brackets which 
allow the speakers to be attached to any 
convenient surface, shelf or railing (see 
photo). 


The recommended retail price for the 
Video RoomMates is $507 per pair. The 
optional monkey arms are $100 per pair 
while the carry bag retails for $69. 

For further information, contact Bose 
Australia Inc., 11 Muriel Avenue, Ry- 
dalmere, NSW 2116. Telephone (02) 
684 1255. (C.R.D.) ® 
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Why Rlak Unnecettary 
Heart Attack? 

I Heart disease strikes down many people in 
lir early 40's (or even 30's). The tragedy 
nains that had such victims been alerted, 
nedial medical, physical and r"- 


| Blood Pressure and Heart 
Rate Monitor 


Why Pay $150? 
x 3055 Only $110 


Ultrasonic Insect 
and Pest Repeller 

trepeiler is effective In controlling mice, 
| rats, roaches, fleas, flies, crickets, silverflsh 

its.Laboratory research has 


I specifications - Dimensions: 100 x 90 x 80 
■ “—er Supply AdaptcxsuppMwiMO/W^ 

^*" ey fTSodb ' 


<Hz to 65KHz variable 


Don t 


MICROWAVE OVEN 


LEAK DETECTOR 


K 1724 Still Only $17.50 


AEM4600 
'Dual Speed' Modem 


...computer communicat¬ 
ions revolution with this fantastic 
new modem from Australian 
Electronics Monthly. Designed to 
meet Telecom specs, it features 
300/300 and 1200/75 baud operation 
you access to all those bulletin 


giving y<—---- 

boards and information services 
across the country. It employs simple 
single board construction with the 
power supply on-board. If your 
computer has an RS232 serial 
interface (which most have, these 
days), then this modem's for you. 


K 9600 ONLY $169.00 


Here it is — The New E.A. 

Let Standard Function Generator Kit. 
Every Electronics Workshop, Audio 
Designer, Enthusiast and School can now 
save a fortune on a commercial unit of 
comparable performance. 


Fantastic Hi Tech — Hi Spec 


Audio Oscillation and Function Generator 


2 Models to choose from (metered and unmetered) 
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Megohm 
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regulated 1000V DC supply 


(See EA July ’85) 

K 2550 $59 


Save $200 
and More by 
Building this 
Fine Kit Project 


K 2540 Complete Kit with Front Panel Metering $155.00 
K 2545 Complete Kit without Metering $139.00 
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Build These Fantastic New 



23S;S5HSs““ k 



The reproductive 
purity of these 
speakers simply 
amazed us. The secret, 
of course Is the 
DANISH VIFA Drivers. 
VIFA drivers are used 
In many top selling 
Imported systems such 
as Bang & Olutsen, 
Rogers, Mission, Jamo 
DCM Tlmewlndow etc. 


Sixty-Sixty ' 

Integrated Amplifier Kit 

(EA May,June,July ’86) 


seSS SSbSBSeb 



$299 


K 5060 

"This NSW Amplifier oilers a standard ol performance far ahead of any¬ 
thing wa have previously published and ahead of most commercial 
Integrated Stereo Amplifiers". 

"It Is halt to one third ol the cost ol an Imported Amplifier with equivalent 
power output and performance". Says Leo Simpson Managing Editor 
Electronics Australia Magazine. 

Beginner constructors can Build this Amplifier Kit - It looks terrific and 
will last you a lifetime. 


Save $200 or more on comparable performance commercial unit* 




More Exciting Kits to Build 


Temperature 
Controlled Soldering 
Station (ea sept 86)$35.00 


Prescision time your Processing with this low cost Project 

Digital Photo Timer K 1850 

This classy digital timber allows prescision timing for photographic processing from 1 


Bench Top 
Power Supply 


Super Low Price on Famous 
EA 8 Sector Alarm System Kit 


-sir 

'S-2SH* 




(12V 1.2AH Backup Battery) 


For 


Circuit 




Testing 


• •• 


$139.50 

$22.95 


K 6754 Fully built & tested $325 "sHeads*'' 
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PHONE YOUR ORDER — ALTRONICS TOLL FRtt uubyyyuu/' f. 


Go Anywhere 
Cordless Phone Sensation 


The Fabulous Portable Telephone that you can take anywhere around the House, Garden or Swimming Pool. 
Ahronics Inphone is Microprocessor controlled with a range of up to 250 metres and absolute clarity. 

No other cordless phone has the quality, security and the features at anywhere near the affordable price of 
INPHONE 

Tired of being tied to the phone when you have better things to do? Wouldn t it be wonderful if you 
could take the phone to where you want to be around your Home, Office or Factory. You could be 
getting on with other things instead of worrying about missing a call! Now you can with the new 
generation cordless phone INPHONE. 

FEATURES: 

* Simple to use and easy to install—just * Call function at base unit to alert 

plug it in. handset. 

* Operating range up to 250 metres * Pulse dialling with audible tone 

(800 ft). feedback at the touch of a key. 

* Security Code System with 16,348 


combinations. 


Inphone Is Now $100 
Less Than Our 
Competitors 
Yes its true. Inphone the 
V fantastic performer with 
good looks is up to $100 
less cost than our 
Competitors, Just Phone 
Telecom for a quotejm 
theirs! 


Fantastic Range 
Up to 250M from 
Base Unit 


Why Pay $385? 

$ 


269 


\ 


Exclusive 
Guarantee 

[Should you be less than totally satisfied with 
your purchase you may return it within 7 days for a 
full refund less transport costs. Returned product must 
be in as sold condition with all packaging & invoices. 


’ Telecom 
Permitted 


At Work 


THE ALTRONIC INPHONE SECURITY CODING 
SYSTEM IS FULLY AUTOMATIC - that's right, 
after the initial code setting of base unit to handset 
there are no more buttons to push. The base 
automatically cross checks with the handset 
whenever the handset is selected "ON". 

Beware of other Cordless Phones which require you 
to dial in a 4 digit code prior to dialing the number 


and those with software operated security (these 


need r< 


Base Unit: 
RX Sens: 
RX Freq: 
S/Noise: 
TX Power: 
TX Freq: 
Handset: 
RX Sens: 
RX Freq: 
S/Noise: 
TX Power: 
TX Freq: 


39.875 MHz 39.825 MHz 

50db 50db 

Max Permitted Max Permitted I 
30.175 MHz 30.125 MHr 1 


30.175 MHz 30.125 MHz 

45db 45db 

Max Permitted Max Permitted ■ 

39.875 MHz 39.825 MHz 


cnn nccDATPU obo ruAnrzcc AMn a nnnrqq nFTAlLS PLEASE REFER TO OUR AD. ON PAGE 35 
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f HIFI REVIEW 


JVC’s stylish 
W77CD 

midi hifi system 


The W77CD is JVC’s top of the range midi 
system with all the facilities that users expect 
from full size systems plus the luxury of full 
infrared remote control and a programmable 
automatic timer for recording material off-air. 


Believe it or not, most hifi systems 
sold today are complete systems all 
from one manufacturer. While many of 
these are fairly low priced, there is a 
solid trend to more expensive and more 
compact “midi” systems which give a 
very good performance. In view of this 
trend, we decided to have a look at the 
JVC W77CD midi system which has full 
remote control. 

These midi hifi systems are not to be 
confused with the new “musical instru¬ 
ment digital interface” which is now 
becoming so popular with musicians. 
Rather “midi” refers to the compact 
size of the new hifi equipment coming 
from Japan. All the electronic compo¬ 
nents of midi systems are 340mm wide 
but of varying depth and height. This 
applies even to turntables which makes 
them not much wider than a normal LP 
record. 

The JVC W77CD system comprises 
the AX-E77 amplifier which includes a 
7-band graphic equaliser, the FX-77 
synthesised AM/FM stereo tuner, the 
TD-W33 dual cassette deck which in¬ 
cludes Dolby B noise reduction, the 
AL-E77 linear tracking turntable, a pair 
of SP-E77 3-way loudspeaker systems, 
the RM-E77 remote controller (receiv¬ 
er) and matching handheld remote con¬ 
trol (transmitter), and the optional XL- 


V22 compact disc player. All of this 
equipment is pictured in the photo on 
this page. 

All of it can be controlled by the 
handheld remote control. This has no 
less than 30 membrane switches to con¬ 
trol functions on the amplifier, tuner, 
turntable, CD player and cassette deck. 

As well, it switches the whole system 
from standby to fully on and also pro¬ 
vides a “sleep” timer if the system is 
being used as an (expensive) alarm 
clock, as it can be. 

In detail, the functions selected by 
the remote control are as follows: on 
the tuner, it can be used to select any of 
the stored AM or FM stations; on the 
CD player, it gives Play, Stop, Skip 
Forward and Skip Reverse; on the turn¬ 
table, Play and Stop; and on the ampli¬ 
fier, Mute and Volume Up or Down. 
And as might be expected, it gives most 
of the functions for the dual cassette 
deck: Record, Play, Pause, Rec Mute, 
Rewind and Fast Forward. 

So effectively, the user can control 
the most-used functions of all the equip¬ 
ment without moving from the listening 
chair. 

The heart of the whole system, as far 
as the listening quality is concerned, is 
the AX-E77 stereo amplifier which fea¬ 
tures a seven-band graphic equaliser in¬ 
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stead of conventional tone controls. Nor 
does it have any conventional knobs for 
that matter, since even the volume con¬ 
trol is in the form of a horizontal slider. 
Input facilities are fairly basic and es¬ 
sentially provide for the program 
sources in the system (ie, phono, CD, 
tuner and tape) plus an external tape 
deck or VCR. 

Only one pair of loudspeakers is pro¬ 
vided for and they are switched off 
when a pair of headphones is connect¬ 
ed. This means that the designers have 
avoided any need for speaker switching 
and the additional cabling and connec¬ 
tors involved with it. 

While you might expect the interior 
of such a compact amplifier to be 
crammed to the eyeballs, it is not 
particularly crowded. It uses a large 
toroidal power transformer, which gives 
a lot of power from a small volume and 
keeps external hum fields to an absolute 
minimum. The transformer feeds a cou¬ 
ple of 8700uF 50V filter capacitors (via 
the rectifier diodes) to give a power 
supply which is reasonably hefty. 

The four output transistors for the 
two power amplifiers use the new large 
plastic encapsulation which is becoming 
more common in Japanese amplifiers 
and these are mounted on a generously 
sized extruded aluminium heatsink, in¬ 
side the well-ventilated chassis. 

The amplifier and all the other pro¬ 
gram sources carry the double-insulation 
symbol, by the way, and are all fitted 
with a sheathed two-core power cords 
and three-pin plugs. 

Incidentally, we should again express 
a reservation about whether most Japa¬ 
nese “double insulated” equipment 



Pictured at left is the complete JVC 
W77CD system with one of its loud¬ 
speaker cabinets. 




would in fact meet the Australian stand¬ 
ards. The particular area in which con¬ 
sumer equipment tends to fall down is 
not in the power supply components but 
in the mains wiring itself within the 
chassis. To be designated “double insu¬ 
lated” it needs to to have two separate 
layers of insulation, as does the 
sheathed power cord. 


Cassette deck 

The TD-W33 dual cassette deck is a 
fairly conventional unit with automatic 
selection of tape type (via the cassette) 
and with Dolby B noise reduction. The 
two tape mechanisms make it possible 
to dub from one cassette to another at 
normal or high speed. The layout of the 
transport controls on the separate slop¬ 
ing panel is a nice feature for easy use. 

On the negative side though, we’re 
not too keen on the touch switches used 
on this deck, and on the tuner and am¬ 
plifier. For a system in this price range, 
they should be a little more substantial. 

Perhaps the most interesting compo¬ 
nent in the system is the AL-E77 turn¬ 
table. This has a linear tracking arm 
which first scans the record surface to 
detect the number of tracks. It is then 
possible to program the turntable to 


play up to eight tracks for up to 15 
plays. It also has an “index scan” fea¬ 
ture which lets you hear the first 15 sec¬ 
onds of each track, which is handy 
when you are programming the system. 
It can thus be used in a similar way to a 
compact disc player. 


Test results 

Our sample system did not include 
the optional XL-V22 CD player and to 
simplify the testing procedure, we de¬ 
cided to test only the amplifier and 
tuner components. We found both of 
these to give a good middle-of-the-range 
performance. 

The amplifier is rated at 70 watts per 
channel according to the DIN 45500 
spec but we have never regarded this as 
a hifi specification. Our measurements 
show the amplifier can deliver 46 watts 
per channel with both channels driven 
into 8-ohm loads. With 4-ohm loads, 
this figure rises to 68 watts per channel. 

For single channel operation, the fig¬ 
ures are 54 watts into 8 ohms and 84 
watts into 4 ohms. At these powers the 
harmonic distortion is in the region of 
.04% to .08%, for the whole audible 
spectrum, which is quite a good result. 
The amplifier does have very good dy¬ 


namic power performance, ranging up 
to 128 watts into a 4-ohm load under 
the IHF pulse power conditions. 

We also checked all the claimed 
sensitivity figures, the boost and cut for 
the equaliser, and figures for frequency 
response and found them all within 
spec. A check on signal-to-noise ratios 
shows the amplifier to be modestly but 
not spectacularly quiet with a figure of 
65dB for the phono inputs and 76dB for 
the high level (150mV) line inputs. 

The tuner is a fully synthesised model 
with the usual scan up and down tuning 
buttons and the ability to store 16 AM 
and 16 FM stations. Its overall perform¬ 
ance is about on a par with middle-of- 
the-road tuners. Sensitivity for 50dB 
quieting was 3uV (microvolts) in mono 
and 50uV in stereo. 

Ultimate quieting figures were 72dB 
for mono mode, achieved for an an¬ 
tenna input of 150uV. In the stereo 
mode, ultimate quieting was 58dB 
which is not a good figure, although it is 
acheived with an input of only 200uV. 

On the other hand, FM distortion is 
quite low, with figures of 0.06% in 
mono and 0.08% in stereo. Our sample 
tuner was a pre-production model with 
a low wave AM section so we did not 
measure its parameters. JVC do not 
quote bandwidth or distortion specs 
though, so it is reasonable to assume 
that it is only average in this regard. 

In summary, the W77CD midi system 
is a compact and comprehensive music 
system with the luxury of remote con¬ 
trol. It will appeal to many buyers who 
have small living rooms but still want 
reasonable performance. However, we 
think that it is very expensive for what 
it offers. 

Recommended retail price of the 
complete system, including the three- 
way loudspeakers but without the CD 
player, is $3799. The optional CD 
player is $529.00. For more informa¬ 
tion, contact your JVC dealer. (L.D.S.)® 
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FORUM 

Conducted by Neville Williams J 


There’s no antics 
like semantics! 


Argument about the fidelity of digitally recorded sound may 
well have subsided in the marketplace but there’s still plenty 
of scope for uncertainty and disagreement in the technical 
area — especially if one is at all careless in the choice of ter¬ 
minology. 


The above heading and introduction 
was prompted by a recent telephone 
conversation with EA’s managing edi¬ 
tor, Leo Simpson, which began as a 
routine exchange of ideas and ended up 
in quite an argument — until it became 
evident that we were talking at cross 
purposes. 

At the time, I had completed parts 8 
and 9 of the series “An Introduction to 
Hifi”, to do with digital technology, and 
was about to make a start on the first of 
two instalments dealing with compact 
disc players. By way of orientation, I 
had been looking through various arti¬ 
cles on the subject, along with consumer 
level explanatory literature from the 
major hifi manufacturers. 

Pleasantries and generalities having 
been disposed of, the conversation with 
Leo — in summary — went something 
like this: 

WNW: With the benefit of hindsight, I’m 
not too happy with the routine explana¬ 
tion of digital audio processing. It tends 
to be fragmented . . . doesn’t hang to¬ 
gether as a whole. 

LDS: How do you mean? 

WNW: Well, to start with, the reader is 
often presented with a waveform refer¬ 
enced to an incremental ladder marked 
“0” in the middle, “+” above and 
below. It communicates the basic idea 
well enough but, in the process, can sow 
the seeds of confusion. 

LDS: Because it isn’t the kind of wave¬ 
form mapping they’ll encounter later on? 
WNW: That’s right. Once fed the 
pluslminus concept, the reader may later 
conclude that a 16-bit reference ladder is 
really two 8-bit ladders end-to-end, one 


plus, one minus, with ‘‘O’’ in the middle! 
LDS: That wouldn’t make sense, be¬ 
cause two symmetrical 8-bit ladders end- 
to-end would provide only the same 
number of increments as a 9-bit ladder 
— 512 instead of 65,000-odd! 

WNW: For sure but, in the context of 
CD players, they’re going to read about 
16-bit numbers being divided into 8-bit 
numbers, and that could further rein¬ 
force the idea. 

LDS: That’s done for an entirely differ¬ 
ent reason . . . 

WNW: Yes, but there’s more to come. 
When reading about quantising small 
signals, they’re likely to be faced with a 
diagram showing a very small waveform 
and an increment of about the same 
magnitude, referred to as the LSB or 
‘‘least significant bit”. The way they’re 
drawn, some of those diagrams can 
create the impression that it’s happening 
at the bottom of the ladder! 

LDS: I guess that part of the problem is 
that signal and offset levels inside propri¬ 
etary AID chips aren’t publicised. The 
chips tend to be seen only as boxes, with 
analog signals going in and binary num¬ 
bers coming out. 

WNW: Maybe the time has come to 
work out a whole new explanatory rou¬ 
tine, starting with a modified PhilipsIMa- 
rantz style quantising diagram, which as¬ 
sumes that analog waveforms are nor¬ 
mally mapped from a reference beyond 
one extreme of the peak to peak swing. 
It could serve, not only to illustrate 
quantising but as the basis for general 
statements about mapping. 

LDS: What are you waiting for? 

WNW: In the context of quantising very 
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small signals, it might involve mention of 
two possible LSBs — one either side of 
the zero signal level — which could turn 
the alternate half-cycles of critically small 
signals into rectangular pulses. 

LDS: Hold on! You can only have one 
LSB in a digital system — by definition. 
The other bits are all going to be pro¬ 
gressively larger. 

WNW: We’re talking about a linear sys¬ 
tem, remember? 

LDS: Of course we are but the bits in¬ 
crement as the power of two! 

And that’s about where confusion 
took over. Not only were we discussing 
potentially misleading word pictures but 
we were also getting hung up on termi¬ 
nology, for which I must accept most of 
the blame. 

Because I’d been poring over digital 
audio literature, I was tending to take 
quantum jumps in logic and to be less 
than precise in my choice of words. 
Bits, LSBs, increments — what’s the 
difference when your brain’s in a hurry? 

Fortunately, we were able to get 
back on to the same wavelength (or 
clock frequency?) with Leo agreeing 
that there were conceptual difficulties 
and volunteering the further suggestion 
that few readers would realise that the 
first quantising bit to toggle was always 
the MSB — the most significant bit — 
not the LSB. 

Sorting it out 

Had this conversation taken place a 
few weeks earlier, I may well have ex¬ 
plored the new approach in the October 
‘86 issue (An Introduction to Hifi Pt. 8) 
although new diagrams and more de¬ 
tailed explanations could well have 
posed a space problem. 

For purposes of the present discus¬ 
sion, we reproduce herewith a quantis¬ 
ing diagram of the kind we have in 
mind, along with a table of 16-bit binary 
numbers. 
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Fig.l: this diagram is similar to the diagram on page 110 of the October issue but 
mapped from beyond the peak-to-peak swing. Increment 0 extends from 0 to just below 
1, &c. Quantised levels are indicated along the bottom in both decimal and binary num¬ 
bers. 


As you will note, the centre column is 
in binary format, with the equivalent 
decimal value on the right, incrementing 
by powers of 2 as binary 1 is moved 
progressively from right to left. Inter¬ 
mediate numbers can be represented by 
substituting “Is” for particular “Os” in 
the case of binary, or by simply chang¬ 
ing digits in the case of decimal. 

The extreme right-hand binary digit is 
referred to as the LSB (least significant 
bit) because it indicates the presence (1) 
or absence (0) of a single unit — in this 
case a single (voltage) increment in the 
reference ladder. 

As Leo quite rightly insisted, a binary 
number, as such, can only have one 
LSB. Digits to its left indicate values in¬ 
creasing progressively by the power of 
2, with the 16th, and most significant 
digit (MSB) indicating the presence (1) 
or the absence (0) of decimal 32,768 in¬ 
crements. 

In the conversation referred to ear¬ 
lier, I upset (toggled?) Leo Simpson’s 
equanimity by using the expression 
“one LSB”, admittedly loosely, when I 
really meant one increment. I venture 
to suggest that, in digital talk, it may be 
a fairly common verbal transgression! 

The point I was trying to make was 
that, with the analog input referenced 
to the centre of the voltage stack, a 
critically small signal in an otherwise si¬ 
lent channel might conceivably toggle 
the binary reading to register one incre¬ 
ment either way, on alternate half¬ 
cycles, thereby specifying an ostensibly 
rectangular signal. 

Looking at the numbers 

Let’s look at the numbers in the 
Table — and here I might indulge in 
what may well be the ultimate nitpick: 
including zero (0) a 16-bit binary num¬ 
ber can convey 65,536 distinct values or 
levels but only 65,535 increments! 

Taking up the point made in conver¬ 
sation by Leo Simpson, you will note 
that an 8-bit binary number can indeed 
accommodate only 128 increments and 
that two such “ladders” would add up 
to 256 — the same figure as for a 9-bit 
number. 

Thinking in terms of a reference volt¬ 
age stack, we could suggest, as a hypo¬ 
thetical — but not unlikely figure — 
that each increment might be equal to 
lOOuV or O.lmV. The total voltage 
across the stack would therefore be 
6.5535V. 

For purposes of quantisation, an 
input signal would need an effective DC 
offset or bias of half that voltage, such 
that a peak swing of just over 3V up 
and down the ladder would be possible, 


before running into digital overload. 

Let’s assume, by way of illustration, 
that the offset was precisely 3.27V. 
With no signal and a completely noise- 
free channel, the binary output would 
be a 1 — MSB — followed by fifteen 
Os. 

Now let’s imagine that a small signal 
appears in the otherwise noise-free 
channel of something over one incre¬ 
ment in amplitude. On the positive 
swing, it could have the ultimate effect 
of adding the LSB to the MSB: 1 fol¬ 
lowed by fourteen Os and a final 1, or 
decimal 3.2769V. On the negative 
swing, the MSB would toggle to 0, with 
all others resetting to 1, or decimal 
3.2767V. 

It has been pointed out in other arti¬ 
cles that the combination of offset and 
signal amplitude can cause a critically 
small signal to cycle within a single in¬ 
crement, thereby producing no audio 
output. Or it may cycle above and 
below a single reference voltage, 
producing a rectangular wave equal to 


one increment. 

In practice, things don’t happen in 
such a clinical fashion. In the presence 
of noise energy, ranging from ambient 
or system noise to deliberately added 
“dither” (see Hifi Pt.9) bits in the bi¬ 
nary output from the A/D converter 
tend to toggle continuously, in response 
to the instantaneous sum of the signal 
plus noise. 

In fact, as explained in Hifi Pt.9, it is 
this very noise which randomises what 
might otherwise emerge as small but 
identifiable quantising artefacts, trans¬ 
forming them into a quite negligible 
white noise component. 

Toggle, toggle binary bits, 

Bewildering to this writer’s wits; 

Shuffling numbers hither, thither, 

In response to noise and dither! 

It will be apparent from the foregoing 
that the randomising effect of dither is 
present at all signal levels. It is poten¬ 
tially important, however, only for very 
small signals, where quantising error 
might otherwise translate into significant 
distortion. 



Table 1: a table of 16-bit binary numbers showing the decimal value of all “Is” ranging 
from the LSB to the MSB. Levels can be represented ranging from 0 to 65535. 
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FORUM - continued 


The algorithm, or the procedure for 
arriving at the quantising number for a 
SAR type (successive approximation 
register) A/D converter, was explained 
in Pt.9 of this series (Nov 1986). 

So any significant positive-going sig¬ 
nal excursion would toggle the MSB to 
1, with the ultimate addition of such 
other bits as necessary to achieve the 
best possible “approximation”. 

A significant downward swing would 
obviously involve only the less signifi¬ 
cant bits. 

It also follows that, to use the digital 
system to best advantage, the level of 
the incoming program signal should be 
preset so that the peak-to-peak swing 
will approach but never exceed the 
reference voltage range represented by 
the stack or ladder. 

4-Channel Recording 

By way of relief from all this number 
talk, I ran into a hassle of a quite differ¬ 
ent kind when preparing the first article 
on compact discs (Pt.10). I’m still not 
sure of the answer. 

Early in the article, while discussing 
the potential of the format, I casually 
stated that, if and when the need arose, 
compact disc would be able to accom¬ 
modate 4-channel “discrete” sound; in 
other words, “surround” sound involv¬ 
ing four separate channels. 

Later, however, when explaining the 
various data bit rates, I had reason to 
question the statement. 

With 16-bit sampling at 44.1kHz, the 
basic data bit rate for two discrete audio 
channels works out at 1.4112MHz. By 
the time synchronising, error correction 
and other information is added, the fig¬ 
ure has risen to 2.0338MHz. EFM 
(eight-to-fourteen) processing, to format 
the data for laser-optical recording and 
playback, extends the recording channel 
bit rate to 4.3218MHz! 

One doesn’t need to be a genius to 
appreciate the seeming impossibility of 
adding two extra symmetrical discrete 
channels, while still conforming to exist¬ 
ing standards. Simply doubling the basic 
data rate of 1.4112MHz would carry it 
well beyond 2.0338MHz, even without 
the essential, supplementary informa¬ 
tion. 

So I began to backtrack in an effort 
to determine where I had picked up the 
information, or misinformation, about 
4-channel sound in the first place — but 
without much success. 

In his excellent book “Principles of 


Digital Audio”, Ken C. Pohlmann ap¬ 
pears not even to mention the subject in 
the context of CD players. Nor could I 
find any reference to it in manufactur¬ 
ers’ promotional literature. It began to 
look as if I had imagined the whole 
thing, even though I was quite certain 
that I had heard it stated as fact on 
various occasions. 

Could it be that people had misinter¬ 
preted remarks about the as yet little 
used information block? I quote from 
Sony literature: 

"... only one fourth of the control 
bits are utilised and six bits still remain 
unused”. 

In due course, I rang a contact in the 
audio-hifi division of National Panasonic 
(Technics). He knew nothing of any 
provision for 4-channel sound but prom¬ 
ised to telex his principals in Osaka, 
Japan. 

A contact at Philips also professed ig¬ 
norance but promised to make further 
enquiries. 

A spokesman for Sony said that, like 
me, he had the impression that provi¬ 
sion had been made for 4-channel but, 
after looking at the figures, agreed that 
there seemed little prospect of them ac¬ 
commodating double the amount of 
audio data. 

He rang back later to say that he 
could find no reference whatever to the 
matter in the literature available to him 
but he vaguely remembered some talk 
of running the discs at double speed. 
We agreed that this would be commer¬ 
cially unacceptable, since it would ne¬ 
cessitate a special double-mode player, 
and half the playing time into the bar¬ 
gain! 

About this same time, a telex arrived 
from Osaka stating that Technics in 
Japan had no plans for 4-channel CD 
“long-term, short-term or mid-term”. 
They were apparently intrigued as to 
who had even raised the subject! 

Just when it seemed that I had led 
myself completely up the garden path, 
information came through from Philips 
engineering in Melbourne confirming 
that long-term CD planning did appar¬ 
ently envisage four audio channels, 
“sampled simultaneously”. That was all; 
no information was forthcoming as to 
how it would be achieved. 

It was then that I “struck oil” myself, 
in the form of a note regarding the PQ 
code in the Service Manual for Sony’s 
first commercial CD player, model 
DEP-101. On page 15, it says: 
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CONTROL: Indicates channel number 
and pre-emphasis ON/OFF 

Output from MSB: 

0000 — 2CH, no pre-emphasis 

1000 — 4CH, no pre-emphasis 

0001 — 2CH, pre-emphasis 

1001 — 4CH, pre-emphasis 

On CDP-101, data processing is done 
only for mode ADR=0001 

A circuit in page 69 of the manual 
shows the de-emphasis circuit which ac¬ 
tivates when the control code signals a 
pre-emphasised recording. And that’s 
where the matter ends at the time of 
writing. If the information has been 
published, or is otherwise available, it 
will have to be unearthed, rather than 
simply requested! 

It could be that some reader has al¬ 
ready come across it. 

Why 4-Channel? 

Why am I getting up-tight about 
4-channel recording and playback? Pri¬ 
marily because it turned up as a techni¬ 
cal problem, to which, to date, no ade¬ 
quate answer has been forthcoming. 

However, while appreciating the diffi¬ 
culties of operating more than two loud¬ 
speakers in the average listening room, 
I remain personally partial to surround 
sound, when appropriate and where it 
can be accommodated. 

If it can be offered as an ultimate and 
compatible option on compact discs, 
that would be fine, especially in a 
4-channel discrete form. 

If it has to be of the multiplexed or 
encoded variety, we should be well 
ahead of the situation, last time around, 
if only because we could be assured of a 
uniform system — maybe a version of 
the Ambisonic approach. 

With compact disc, there would also 
be the possibility of using information 
bits to control the gain of the ambience 
channels — something that was not 
practical with analog encoding. 

No less to the point, decoding cir¬ 
cuitry could be included in CD players, 
probably at negligible extra cost. There 
would simply be two extra output cir¬ 
cuits on the back which you would use 
or ignore, as desired. 

Come to think of it: there’s no special 
reason why existing CD players could 
not include a modern chip version of 
one of the surround sound synthesisers 
that we used in the 70’s. They were 
very successful with selected standard 
stereo recordings; they could be even 
more so with noise-free, distortion-free 
compact discs. 

Now where did I put that synthesiser 
board from the old 4-channel Paymas¬ 
ter? © 






How to beat the high cost 
of cheap meters. 



EEMEASCO 

Instruments Pty. Ltd . 

Talk to your local Elmeasco distributor about Fluke — 

• A.C.T. John Pope Electrical (062) 80 6576 • J Blackwood & Sons • George Brown (062) 80 4355 


You get what you pay for. 

So get the Fluke 70 Series. 

You’ll get more meter for your money, 
whether you choose the affordable 73, 
the feature-packed 75 or the deluxe 77. 

All of them will give you years of 
performance, long after cheaper meters 
have pegged their fishhook needles for 
the last time. 

That’s because they’re built to last, in¬ 
side and out. So they’re tough to break. They 
don’t blow fuses all the time. You don’t 
even have to replace batteries as often. 

And they're backed by a 3-year warranty. 
Not the usual 1-year. 

Of course, you may only care that the 
world-champion 70 Series combines digital 
and analog displays with more automatic 
features, greater accuracy and easier opera¬ 
tion than any other meters in their class. 

You may not care that they have a lower 
overall cost of ownership than all the other 
"bargain” meters out there. 

But just in case, now you know. 

FROM THE WORLD LEADER 

IN DIGITAL MULTIMETERS. 
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FLUKE 73 FLUKE 75 FLUKE 77 

Analoq/digital display Analog/digilal display Analog/digital display 

Wills, ohms, 10A, diode Wills, ohms, 10A, mA, Wilts, ohms. 10A, mA 
tel diode test diode test 


0.7% basic dc accuracy Autorange/ranqe hold 'Touch Hold" tunction 

2000+ hour battery lile 0.5% basic dc accuracy Aulorange/range hold 

3-yeat warranty 2000+ hour battery lile 0.3% basic dc accuracy 

_ 3-year warranty 2000+ hour battery lile 

_ _ 3-year warranty 

Multipurpose tiolster 


• N.S.W. Ames Agency 699 4524 • George Brown 519 5855 Newcastle 69 6399 • Bryan Catt Industries 526 2222 • D.G.E. Systems (049) 691625 • Petro-Ject 5501388 

• David Reid 267 1385 • W. F. Dixon (049) 61 5628 • Macelec (042) 29 1455 • Ebson 707 2111 • Selectroparts 708 3244 • Geoff Wood 427 1676 

• N. TERRITORY J Blackwood & Son (089) 84 4255, 52 1788 • Thew & McCann (089) 84 4999 

• QUEENSLAND Auslec • Elecnic (075) 91 4199 • St Lucia Electronics 52 7466 • Cliff Electronics 341 4655 • L. E. Boughen 369 1277 • Fred Hoe & Sons 277 4311 

• The Electronic Shop (075) 32 3632 • Thompson Instruments (Cairns) (070) 51 2404 

• S. AUSTRALIA Protronics 212 3111 • Trio Electrix 212 6235 • Industrial Pyrometers 352 3688 • J Blackwood & Son 46 0391 • Petro-Ject 363 1353 

• TASMANIA George Harvey (003) 31 6533 (002) 34 2233 

• VICTORIA Radio Parts 329 7888 • George Brown Electronics Group 878 8111 • G B Telespares 328 4301 • A.W.M. Electrical Wholesalers • Petro-Ject 419 9377 

• J Blackwood & Sons 542 4321 • R K.B. Agency 29 7336 • Sirs Sales (052) 78 1251 • Mektronics Co 690 4593 • Truscott Electronics 723 3094 

• W. AUSTRALIA Atkins Carlyle 481 1233 • Dobbie Instruments 276 8888 • Protronics 362 1044 
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Don’t pass the salt please 


What must rate as one of the most frustrating jobs I have en¬ 
countered in recent months involved a colour set with a partic¬ 
ularly stubborn intermittent fault. But that was not its only 
claim to notoriety. Even when the fault was finally tracked 
down, there remained the mystery as to what caused it in the 
first place. And from a reader there is a story about a particu¬ 
larly nasty appliance fault. 


But to start at the beginning. The set, 
a Philips KL9A-2, belonged to two 
ladies — long standing customers — 
who live very close to the ocean in a 
nearby beachside suburb. I had installed 
the set for them when they bought it 
about four years ago, and it had given 
little trouble until now. But their loca¬ 
tion is not a very favourable one in 
terms of TV sets. They face north-east 
across the water and during the humid 
summer months when the wind often 
blows from that quarter, the salt laden 
air will penetrate almost everywhere. 

Nevertheless, I didn’t think along 
these lines when they first called me to 
report their problem. They described 
the trouble as “brief bursts of lines 
across the screen”, which had suddenly 
appeared the previous evening. Now it 
so happened that the previous evening 
had been one of those rare occasions 
when we experience a breakthrough 
from interstate stations, particularly on 
channel 2, which was the one they were 
watching. 

I explained this to the lady and sug¬ 
gested that she would probably have no 
more trouble, but added that, if it per¬ 
sisted, to give me a call. I heard nothing 
more for several days, and had more or 
less written off the incident, when I 
found myself making another service 
call in the same street. So I took the 
opportunity to make an unofficial call 
and confirm that all was well. And ap¬ 
parently it was, because there had been 
no recurrence of the trouble and the set 
was behaving perfectly. So that seemed 
to be that. 

Except that a phone call to the work¬ 
shop the next morning brought news 
that the fault had shown up again the 
previous evening. Now I knew it was a 
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real fault, because there had been no 
further breakthroughs. This was further 
confirmed by additional description of 
the fault which, while still vague, hinted 
at a sync problem. 

No horizontal sync 

So, later that day I faced up to the 
offending set. I switched it on and, as it 
warmed Tip, the fault was clearly evi¬ 
dent; complete loss of horizontal sync, 
but perfect vertical sync. It lasted for 
only ten seconds or so, then the set 
came good and stayed that way. So 
much for the “lines across the screen” 
description, and the problems which 
some customers have in describing 
faults. But that’s all part of the game 
and at least I had seen the fault. 

Not surprisingly, I was already blam¬ 
ing the salt atmosphere and, in fact, 
knew exactly what I wanted to check. 
This set consists of a large main board, 
measuring about 45cm wide and some 
40cm high which sits vertically across 
the rear of the cabinet. It has a rectan¬ 
gular cutout in the centre to accommo¬ 
date the neck of the tube and the neck 
board, which is the same shape as the 
cutout, but slightly smaller. (It is, in 
fact, made as part of the main board, 
and punched out later). 

The print side of the board faces out, 
and it can be unclipped at the top and 
folded down to reveal the component 
side. And on this side are a half dozen 
smaller boards mounted in edge connec¬ 
tors at right angles to the main board. 
They include the IF amplifier and detec¬ 
tor, chrominance and luminance, syn¬ 
chronisation, supply, R-G-B, and sound 
board. The edge connectors have about 
20 pins and each board is about 75mm x 
125mm. 

It was the edge connectors that I sus¬ 


pected. These connectors, or something 
very similar, are used in the same 
manufacturer’s K12 model, and have 
given more than their fair share of trou¬ 
ble. This fact, coupled with the afore¬ 
mentioned salt environment, seemed to 
almost guarantee that this would be the 
problem. 

This was all the more so by the rea¬ 
son of the number of contacts involved 
in the overall sync circuit. The circuit is 
too large to reproduce here, but the ac¬ 
companying block diagram will give 
some idea of the arrangement. Signal 
from the IF and detector board is fed to 
edge connector pin 2 of the chromi¬ 
nance and luminance board and the 
luminance signal subsequently extracted 
from edge connector pin 3. This is then 
fed via a track on the main board to pin 
6 of the synchronisation board. 

This board extracts the sync pulses, 
and the horizontal pulses come out on 
pin 15 and go via the main board to pin 
11 of the supply board. This board 
carries the horizontal oscillator and 
driver for the line output stage, which is 
on the main board. So there are no less 
than four edge connector contacts in the 
sync line between the chrominance and 
luminance board and the supply board; 
all potential trouble spots. 

Anyway, at this stage I felt that a 
routine clean-up of the edge connectors 
should sort out any of their troubles and 
put the set back in business for a few 
more years. And so the boards were 
duly extracted, the contacts cleaned and 
lubricated with CRC2/26, the boards re¬ 
placed, and the set checked out. It 
worked perfectly, with no hint of trou¬ 
ble. And so I regarded the job finished, 
but took the routine precaution of ad¬ 
vising the ladies to contact me immedi¬ 
ately if the fault showed again. 

Which was just as well, because that 
cure lasted only a couple of days. Then 
there was a phone call saying the fault 
was back, exactly as before. This time I 
didn’t muck about. I fished out a loan 
set and made another call. Again, at 
switch-on in the house, the fault showed 
up for a few seconds as the set warmed 
up, then vanished. And the ladies’ story 













This block diagram shows the interconnecting paths between the three relevant sub¬ 
boards of the Philips KL9A-2. Note the number of connectors involved in the sync path. 


was that it would sometimes do that, 
then run all night. At other times it 
would come straight on, then fail an 
hour or so later, often for long periods. 

So I loaded the set into the van and 
took it back to the shop. I had a feeling 
that it might be a long battle. The only 
good point was that the fault seemed to 
appear fairly frequently, and I hoped it 
would continue to do so. In fact, it 
turned a bit stubborn. For the next 
three days the set never missed a beat 
and I was wondering what to do next 
when it suddenly changed it’s mind and 
turned on a real display, failing at al¬ 
most every switch-on. 

A stroke of luck 

When it did I was ready. By a stroke 
of luck I had another such set in the 
shop, waiting for the owner to pick up 
when he returned from a country trip. 
Assuming the edge connectors were no 
longer suspect, then one or other of the 
three boards was the next likely culprit. 
So with another on hand it was a golden 
opportunity; to substitute known good 
boards. 

I started with the chrominance and 
luminance board, even though I imag¬ 
ined that a fault on this board would 
probably produce other symptoms. In 
fact, the set obligingly failed almost im¬ 
mediately, thus clearing that one. I then 
substituted the synchronisation board. 
This worked for the best part of a day, 
then the fault showed up again. So that 
was two down and one to go. 

At this point — inevitably I suppose 
— the owner of the other set appeared. 
There was nothing I could do, of 
course, except pass the set over with a 
smile and be thankful that I had at least 
ruled out two boards. But where did I 
go from here? It didn’t take me long to 
decide that the CRO was the next logi¬ 
cal weapon, in an effort to find out just 
where the sync information was being 
lost. 

One of my more recent aquisitions in 
this regard is a dual-trace CRO, the 
BWD 525. With the aid of an external 
module, which I have, this becomes a 
triple trace instrument and could, if nec¬ 
essary, be expanded to four traces with 
another module. 

I set up the CRO with one input 
monitoring the luminance signal where 
it emerged from the chrominance and 
luminance board (pin 3), one where it 
entered the synchronisation board (pin 
6), and the third where it entered the 
supply board on pin 11. This may seem 
like a duplication of effort at first 
glance, because I had already cleared 
two of these boards, but I had a good 


reason for this approach. 

It was not so much the boards that I 
was checking, but the paths between 
them on the main board. As well as the 
actual copper tracks — which could 
have developed a hairline crack — there 
were some minor components, not 
shown on the block diagram, which 
could have either opened or shorted in 
the path. In short, I wanted to be abso¬ 
lutely sure that the sync pulses were ac¬ 
tually reaching the supply board or, if 
they weren’t, where they were going 
astray. 

Well, the setup worked exactly as I 
had hoped. It wasn’t long before I was 
able to establish that the sync pulses 
were not only reaching the supply 
board, but were intact right up to pin 3 
of IC322 on that board (TDA25810). So 
what now? The supply board itself was 
a logical suspect, by reason of either the 
IC or one of the discrete components. 

I considered changing the IC, but de¬ 
cided not to rush in until I could at least 
make a few more observations. Unfor¬ 
tunately, at this stage, the set decided 
not to cooperate. I ran it all day and 
every day for over a week, switching it 
on and off, heating it, letting it cool, 
and all the other tricks that I could 
think of, all to no avail; it just kept 
going. 

I was beginning to wonder whether, 
somehow or other, I had inadvertently 
“fixed” the fault, at least temporarily — 
a prospect which didn’t bring me much 
joy. It was only when I let the set stand 


over the weekend and switched it on on 
t I the Monday morning that I realised that 
en the fault was still there. Unfortunately, 
he it appeared for only a few seconds, and 
ild was of little real help. 

:re On the other hand, its refusal to fail 
lot had forced me to think a lot more about 

ch the circuit. Was there really a fault in 

in the supply board? For the most part it 
>o- appeared to be working correctly, in 
ic- that it was still delivering drive to the 
if line output stage. So, if this much was 
ng working and the pulses were reaching 
the board, why wouldn’t the system 
; I lock up? 

;es Flywheel circuitry 

>ly This started another train of thought, 
i 3 If there was nothing wrong with the 
So board, what else could cause sync fail- 
-as ure? And suddenly I remembered how 
he some of us were caught in the early 
days of monochrome TV, before we 
le- had fully grasped the significance of 
ist horizontal flywheel circuitry. Regardless 
>r- of the details of the flywheel circuit, all 
ed such systems need a reference pulse 
nd from the horizontal deflection system, 
it for comparison with the incoming sync 
al, pulses, in order that correction voltages 
ild can be generated. No reference pulse, 
:pt no sync. 

It took only a few moments perusal 
;r, of the circuit to find what I sought. The 
tly reference pulse comes off pin 15 of the 
— horizontal output transformer (T564). 
ch The pulse comes via a 2.2 ohm safety 
nd resistor (R583) and is used to create 
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several supply rails, the highest of which 
is 175V, which gives some idea of the 
pulse amplitude. But it is also fed to the 
supply board, going in on pin 10, and 
thence to pin 2 of IC322. 

This sounds simple enough, except 
that the path between these two points 
is quite a roundabout one. The horizon¬ 
tal output transformer is located near 
the bottom right hand comer of the 
main board and the supply board is to¬ 
wards the top left hand comer. Included 
in this path is a 33k resistor (R459) on 
the main board, a few centimetres away 
from the transformer, after which the 
copper track makes its way up the right 
hand side of the rectangular cutout for 
the tube neck, along the top of the cut¬ 
out, and thence to the supply board. 

I decided to bring the CRO into ac¬ 
tion again. I connected one trace to pin 
10 of the supply board, one to the 33k 
resistor, on the supply board side, and 
the third trace on the other side of this 
resistor. Then I duly noted the wave¬ 
forms while the set was functioning nor¬ 
mally — the amplitude was down to 
about 10V at the supply board, due to 
the 33k resistor — and waited for the 
fault to appear. 

And I kept on waiting. Day after day 
went by and nothing I could do would 
induce the fault to appear. After a week 
or so of this I was feeling desperate. 
For something to do, as much as any 
clear idea of what to expect, I reached 
for the multimeter — a digital type with 
an excellent low ohms capability — and 
attacked the pulse reference line. 

I had already checked the two resis¬ 
tors in the line, R583 and R459, so I 
started at R583 and measured up to 
R459; a distance of only 50 or 60mm 
along the track. This proved to be a 
dead short. Next, I measured from the 
other side of R459 to pin 10 of the sup¬ 
ply board; the long copper path I have 
already described. 

And that was the breakthrough, be¬ 
cause it measured several thousand 
ohms; several thousand ohms which 
should not have been there. Small won¬ 
der we had sync problems. The only 
question remaining was the cause of this 
extraneous resistance. A hairline crack? 
Perhaps, but these seldom create an in¬ 
termediate condition; they usually vary 
between open and closed. 

Dark spots 

Anyway, I began a painstaking 
examination of the copper track, tracing 


exactly where it ran from the supply 
board back towards R459. This went 
smoothly enough until I started follow¬ 
ing it down the right hand side of the 
tube-neck cutout. Here I came across 
three small spots which were just 
slightly darker underneath the green 
varnish, but not obvious enough to at¬ 
tract attention unless one was looking 
for a fault. 

Hot on the trail now, I armed myself 
with a very sharp probe which would 
punch through the varnish and made a 
resistance measurement between pin 10 
and a point near the first dark spot. 
This measured a small fraction of an 
ohm but as soon as I measured from the 
other side of the first spot the reading 
shot up to about lk. And beyond the 
next spot the reading was higher by 
roughly the same order, and higher still 
beyond the third spot. 

With the edge of a knife I began 
scraping away the varnish, a process 
which would, in normal circumstances, 
have taken me down to a bright copper 
track. Instead, all I found was a patch 
of copper oxide, or some similar com¬ 
pound. And while I was doing this I 
realised that another track, immediately 
adjacent to this one, had some similar 
dark spots on it. Further investigation 
confirmed that there was trouble here 
too, although there was some copper 
left, and failure was still in the future. 
Thus alerted, I went over the rest of the 
board, but could find no further evi¬ 
dence of trouble. 

I’m not sure what function the second 
track performed, nor was I inclined to 
spend more time finding out. I simply 
bridged both faults with lengths of 
tinned copper wire. After this it was 
hardly necessary to test the set, al¬ 
though I did run it for a couple of days 
before returning it to the owners. 

Which was a satisfactory conclusion 
from a practical point of view, but 
leaves unanswered the question as to 
why this corrosion occurred. In talking 
it over with colleagues a couple of sug¬ 
gestions have been advanced. My own 
theory is that it was basically due to salt 
atmosphere, possibly aggravated by a 
heavy accumulation of dust in that area. 
This, in turn, was possibly encouraged 
by the high focus voltage (5.4kV) on 
the neck board, which sits in almost the 
same place as the main board. 

This dust would harbour moisture, 
salt laden moisture in this case, and 
could contribute to the problem. But 
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what about the varnish; wouldn’t this 
protect the copper pattern. Here a col¬ 
league suggested that the varnish coat¬ 
ing may have been faulty, possibly con¬ 
taining a clutch of pinholes in this area. 

Another colleague suggested that it 
may have had nothing to do with the 
salt environment at all and that this was 
purely coincidental. His theory was that 
the board was contaminated during 
manufacture, some corrosive substance 
having been splashed on it, or not 
washed off it, before the varnish was 
applied. 

So there it is, take your pick — or 
come up with your own ideas if you 
like; I’d be happy to hear them. 

To change the mood completely, here 
is a story from one of my readers, who 
operates a service business in Wynnum, 
Queensland. It is one of several stories 
he submits, all of which suggest that his 
area probably has more weirdos per 
square kilometre than average. Any¬ 
way, here’s one of his experiences. He 
calls it: 

Fred’s electric soup 

This is the story of Fred’s encounter 
with a faulty electrical appliance. Fred 
is inclined to drink a bit, and is best 
avoided on any day except payday, 
which is the only time that he does not 
try to borrow money. The kindest re¬ 
mark one could make of him is that he 
does not drop in very often. 

Whilst the rest of the country works 
in dollars and cents Fred measures 
value in bottle currency. In Fred’s 
monetary system two bottles worth is 
reasonable, but ten bottles worth is 
downright extravagent. 

Apart from everyday items, this sys¬ 
tem also applies to TV or audio repairs. 
Fred would consider a few tinnies to be 
adequate payment for a TV service — 
Including picture tube replacement — 
presentation of an account and requests 
for payment failing to evoke any re¬ 
sponse other than a pained expression. 

Some time back, he presented a 3-in- 
1 unit for service, and politely pointed 
out that if the work was done in my 
spare time I would not have to charge 
for labour! 

Fred is in the habit of attending to his 
thirst until closing time, then wandering 
home for a hot meal. This usually con¬ 
sists of a can dropped into a saucepan 
of water. Unfortunately, Fred dozed off 
one night whilst waiting, and the water 
boiled away. The end of the can eventu¬ 
ally blew off, and a jet of baked beans 
shot skywards, covering the ceiling and 
wall. Fred managed to clean up most of 






it, except for a dark patch on the plas¬ 
ter directly above the stove, which 
makes an interesting conversation piece. 

The secondhand crockpot 

After this unhappy incident, Fred de¬ 
cided to buy a crockpot. What a good 
idea, thought Fred, I can come home to 
a hot meal, and no waiting either. 

Off went our boy to the nearest store, 
“to pick out a good one”. Fred lost his 
sudden passion for new appliances when 
he read the price tags. So — on to the 
next stop — the local secondhand shop, 
where such goods are to be had for less 
bottles. 

On arriving home, Fred could not 
wait to try out his new toy. In went the 
water and ingredients, and in went the 
spoon to stir it. But Fred suddenly 
found himself in receipt of a hearty 
handshake from the secondary winding 
on the local stepdown transformer. 

“Arrgh” said Fred, staggering back 
and retreating towards the fridge for 
reinforcements. After a bit of courage 
was restored, Fred took the offending 
item to the local “fixit” shop for ser¬ 
vice, where the Megger was connected 
and the appliance duly pronounced fit 
and healthy. Of course, there was a $15 
charge for the privilege of testing it. 

A still-shocked Fred was a bit dubi¬ 
ous. Thus, a demonstration took place 
on the shop counter, with some expla¬ 
nation on the working of Meggers, and 
assurances that the unit was completely 
safe. A confident Fred headed home for 
a hot meal. 

But that was not the end of it. Fred 
was zapped again. This time it probably 
felt worse as he was not expecting it. 

The next morning a very white-faced 
Fred arrived on my doorstep and re¬ 
lated the above. We were tempted to 
remark that it was a reversal of roles 
(something biting Fred for a change). 
However, this was withheld to avoid 
probable hospitalisation. Our electric 
warrior departed for his current place of 
employment (sorry about that!), and we 


were left with a mystery. 

Obviously, something was seriously 
wrong, but what? The previous tests 
had indicated a no-fault condition, when 
in fact a fault did exist. The answer 
must lie inside the unit, so off with the 
base. Just remove a few screws. Just re¬ 
move a few well-rusted-in screws. I 
spent a fruitless five minutes trying be¬ 
fore giving up and reaching for the 
power drill. 

For those readers who have not dis¬ 
mantled a crockpot . . . This particular 
model, is a single bowl type; that is, the 
bowl is fixed to the case, and is only 
removable with the use of tools. Exami¬ 
nation of the bowl showed that the in¬ 
side was coated with glazing, and the 
outer unglazed surface carries five or six 
turns of fine resistance wire, part way 
up from the bottom. These are fixed in 
place by ceramic cement at strategic 
points. 

Control of temperature is by a rotary 
switch, the principle being similar to 
that of an electric blanket. 

On close inspection, everything was 
intact. There were no loose or broken 
wires and all connections were tight and 
dry. Apart from a little rust on the steel 
case, everything looked Al. A check 
was run with the meter set on the “x 10 
Megohm” range. All readings showed 
infinity. There was only one test re¬ 
maining, and that was to fill the bowl 
with warm salt water to simulate actual 
working conditions. 

It soon became obvious that this idea 
was not practical, as the unit could not 
be turned over if the need arose. Also, 
there was the possibility of spilling sev¬ 
eral litres of salty water over the bench, 
which was not appealing. 

A workable method was finally found 
by applying a paper tissue to the inside 
of the bowl, then wetting this with a 
strong solution of salt and water. The 
wet tissue adhered to the glaze, and the 
whole unit could be manipulated into 
any position without mess. One probe 
was applied to the wet tissue, and the 
other to the resistance wire. 


TETIA Fault of the Month 

Blaupunkt “Cardona“ 

Symptom: Vertical collapse, not 
caused by vertical output transistors 
or their feed resistor. The fault is 
sometimes intermittent. 

Cure: R643 (1.5 ohm, 4W) on power 
regulator board open circuit (or in¬ 
termittent). This resistor feeds 24V 
to vertical oscillator. The rest of the 
vertical stage runs off the 30 volt rail. 
This information is supplied by cour¬ 
tesy of the Tasmanian branch of The 
Electronic Technicians’ Institute of 
Australia. Contributions should be 
sent to J. Lawler, 16 Adina St, Geil- 
ston Bay, Tas. 7015. 


A real shocker 

A reading was expected on the “x 10 
Megohm” range which goes to show 
that the answer was decided before the 
question was asked. The final reading 
was under 30 ohms on a small area of 
the bowl. Very lethal. 

Examination of the glaze with a mag¬ 
nifier, revealed many vertical hairline 
cracks directly on the area where the 
heating wire is positioned. Conductive 
liquid would penetrate these cracks and 
come into direct contact with the wires. 
No wonder a shock was received under 
these conditions. 

Two points arise from the above. 
Firstly, how many readers own such ap¬ 
pliances, and are they in the same 
condition? 

Secondly, the appliance may be 
earthed in accordance with the appro¬ 
priate electrical requirements, but this 
applies only to the metal case. Since the 
metal bowl is an insulator, it is not pos¬ 
sible for a fuse to blow, as the inside is 
isolated from the case, and there is no 
electrical path between the two. This 
then allows any liquid inside the bowl to 
float at mains potential. Ugh! 

Thank you K.H. for a most interest¬ 
ing story. Apart from the humour of the 
situation, it does contain a sobering 
thought involving the safety of these 
and similar appliances. Unfortunately, I 
can’t answer your questions regarding 
the market situation. I am not an au¬ 
thority on crockpots although, like 
yourself, I have encountered my share 
of crackpots. 

Come to think of it an alternative 
title for this story could be “Crackpots 
and Crockpots”. 

‘Nuff said! © 
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GREAT NEW PRODUCTS FOR 1987 
ONLY FROM JAYCAR 


/T.C. SUBSTITUTION 

MANUAL 

We believe that this book on 1C 
substitution is about as good as they 
come - for any price. How would you like 
a single book to list all of the current 1C 
product from 108, yes one hundred 
end eight of the western Swortds 1C 
manufacturers! National Semiconductor, 
for example, lists 19 pages 
(4 columns/page) oI their products, with 
the recommended substitutions. The 
other majors: Motorola 19 pages, RCA 9 
pages and Texas 18 pages. The total 
list runs lor 189 pages/4 columns to a 
pagel 

Many obscure (to Australia) manufacturers 
are listed including: Burr-Brown, Cherry 
Semiconductor, Harris Semiconductor, 
Hughes Aircraft, Dalai, Exar, Ferranti, 


Monolithic Memories, OKI, Raytheon, 


Telefunksn. SEEQ, Silicon General, ate. 
And thafs only 1/2 the bookl The other 
half ol the book lists the generic 


Manufacturers of the 1C are listed 
alongside with their full part nurriber 
shown. Would you believe that there is an 
“ ■ (Made by ITT and 2 


The 741 op-arrp 1C, for example, lists 
35 equivalent types. We are convinced 
that you will be absolutely delighted with 
this excellent reference. 

358 pages. Cover 190(W) x 262(H)rmi 

ONLY $39.95 


SOLAR PANEL 

Conservatively rated at 16V 
9 200mA m bright sunlight. 
Epoxy sealed (waterproof). 

Reverse polarity diode- 
ideal fortrickle charging of 
batteries. Measures: 158x 
220 x4mm thick. Made in 
the U.S.A-quality. 

Cat. ZM-9008 

NLY $89.95 


UP-TO-DATE WORLD 
TRANSISTOR 
COMPARISON TABLE 

Net a table-a great thick bookl 784+ 


order, starting with Pro-Electron types 
(AC, BC, BF, BUX - etc) thru manufacturers 
numbers (e.g. Motorola MPS series etc), 
thru the old OC series, finally to the 
Ferranti ZTX series. The 2N-series follows 
that - (this is the largest section ol the 


1,2SD, 2SJ 6 2f 
following with 3N and the large nurrber 
series (e.g. RCA 40- series) finishing. 
Each device is described briefly by its 


RESISTORS FOR LESS THAN A CENT EACH! 

.. . h pack contains over 1.000 1/4,1/2 4 1 watt 

•I This is a once only crier and cannot be 
repeated. A major electronics wholesaler assembled the packs for sale at a much higher 
price. They decided not to go ahead with the idea and sold them to us tar below their 
cost pricel As usual Jaycar is passing these massive savings on to youl 
We estimate that you only need to use lass than 10% ol this pack to recoup your outlay. 
It is an ideal start to that 'junk box' that is essential to all electronic enthusiasts. 

■ Cat. RR-16B2 

V ONLY $7.50 for over 1,000 Resistors! 


Suggested equivalent parts are also 
listed. Case drawings with pin connection 
details are listed in the back as well as 
definitions of the symbols used. This book 


component in question. This enables you 
to work out for yourself a reasonable 
equivalent from what you have available. 
Too often equivalent books simply give 


Like us, we are sure that you will be 
absolutely delighted with this book. If you 
are a professional it will probably pay 
for itself the first time that you successfully 
use t 

790 pages. Cover 110(W) x 145(H)mm 

ONLY $29.95 

SPECIAL INTRODUCTORY OFFER 


ever to buy : 
quality 1/4” reel-to-reel 
tape at dirt cheap prices! 

That's rightl Once again Jaycar has 
purchased the entire remaining stock of 
5‘ reef 1/4* "BASP brand quality Ferro LH $ 
Hi Fi magnetic recording tape. Two lengths < 


MEGAMODEM is 
here - other 
Smartmodems 
can't compete 

The Avtek Megamodem provides 
complete compatbility with the industry 
standard Hayes SM300 and SM2400 
modems, while also providing a very easy 
to use menu driven mode where suitable 



(X) Type DP28.366 metres or 1200 feet. £ 
This tape wil run for 60 minutes at 33/4 i.p.s. < 
We do not have a lot ol this. You would m 

normally pay around $10 per reel. — 

The price for this tape as follows: 

1-9 $5.50 io-i9 $4.50 
20 plus $4.00 

Cat. AR-1510 

® Type LP35 275 metres or 900 feet. 

This tape will run lor 45 minutes at 33/4 Lpa. 
There Is a fair amount ol stock. It Is better 
quality because the Mylar backing is slightly _ 
thicker and therefore »less likely to stretch. =5 

i s $3.95 io 19 $3.00 £ 

20plus $2.50 $ 

“ AR-1512 


Two probes coming out of one end 
of this hand held device are Inserted 
nto the water to be tested. An Instant 
reading of the Chlorine level & pH 
value is given on the panel meter 
display. 

Put an end to messy chemical tests 
for your pool this summer. Great for 
fish tanks tool 
Battery powered. 

Cat. QM-6136 

ONLY $39.95 



with aocurate ring detect circuitry means 
reliable remote operation. For high speed 
operation, an internally fitted 1200/1200 
V22 option is available. 

Megamodem 300/300,1200/75 

Sx^ONL' $499.00 

Megamodem V21/V22/V23 
(1200/1200 baud option fitted) 
Cat.XC-4834Q N [ y $699.QQ 



MULTIMODEM II 

AUSTRALIA'S No.1 modem 

Australia’s top sailing modem now offers 

Reliability. State of the art digital fitters 
lor reliable data transfer, even on noisy 

The Expansion Bus - an Avtek 
exdusive. 

Developments can be plugged straight in. 
Total flexibility. Beth 300/300 and 
1200/75 (Viatel) at the flick of a switch. 
Autoanswer ae atandard. A reliable 
and Instant 'ring detect" circuit is 
corrpletely independent of the strength of 


I MINIMODEM II 

I leader in the value stakes 

■ Superb performance for those on a limited 
I budget The Minimodem II otters the same 
I digital filtering and error correction as the 

Multimodem but at a much lower price. 

| Full 300/300 baud and 1200/75 (Viatel 
. standard) are provided at lower cost than 
I some 300 baud only modems-check tor 
I value and youH find Minimodem wins 

■ every time. 

| Cat. XC-4825 

I ONLY $199.00 


the lowest price in the country. 

SKSS?" $349.00 

Multimodem II with 1200/1200 option 

Cat. XC-4823 

$585.00 
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New Digital 
Multimeters for ’87! 
SENSATION! Digital 
Multimeter 
with Frequency 
Counter & 
Capacitance 
Meter! 

ONLY $159.00 


Thafs rightl A compact DMM which not 
only ha9 impressive voltage current and 
resistance ranges (see chart) BUT is a 
capacitance meter a digital frequency 
meter to bootl Oh, and we almost forgot 
it's a diode and transistor checker as well 
You will be proud to own this attractive 
meter moulded in yellow high impact 
plastic. Quality shrouded “ 


DC Voltage Range 



Input Impedance 
AC Voltage Range 


200mV,2V,2 
lOOuV, lmV, lOmV, lOOmV, IV 
200mV-I000V±(0J%rdgt 1 dgts) 


lOMohm 
200mV, 2V, 20V, 200V, 7S0V 
lOOuV, lmV, lOmV, lOOmV, IV 
200mV-200V±(0.8% rdg+ 3 dgts) 


7S0V±fl2%rdg+ 3 dgts) 
lOMohm 
200uA, 2mA, 20mA, 200mA, 20A. 


condition in 7 days and we will refund 
your money in full (less p&p charges). 
Cat. QM-1S5S 


lOOnA, InA, lOuA, lOOuA, 10mA 
200uA-20mA±(03%rdg+1 dgt), 
200mA±(l 2%rdg+ gt) 
10A±(2.0%rdg+ S dgts), (10A range 
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1QA (20A up to 60 sec) 

2mA, 20mA, 200mA, 10A 
luA, 10uA, HXkiA, 10mA 
2mA-20mA±(l .0%rdg+ 3 dgts), 
200mA±(l .8%rdg+ 3 dgts) 
10A±(3.0%rdg+ 7 dgts), (10A range 


Range 

Resolution 


200,2k, 20k, 200k, 2M, 20M ohms 
0.1,1,10,100, lk, 10k ohm 
200 ohm ±(05%rdg+ 3 dgts) 

2k ohm - 2M ohm ±(05%rdgr-1 


Overload Protection 


20M ohm ±(0.5%rdg+ 2 dgts) 
200 ohm 250V DC/ACrms, 2k - 
20M ohm S00V DC/ACrms 
200nF,2uF,20uF 
lOOpF, InF, lOnF 
200nF-uF ±(3.0%+ 5 dgts) 


Full overload protection is provided. 


| NEGATIVE AIR 
IONISER 

INCREDIBLE BARGAIN 
75% off manufacturers 
recommended price! 


The ‘Country Air' negative ioniser was advertised 
extensively on radio during last year. It is a very high 
quality unit not sold in retail stores but by a 'consultant' 
who came to your home to demonstrate the product 
If you purchased the product from the consultant, you paid 
around $200. Well, to make a long story short "Country 
Air 1 is no longer around. (Except as air in the bush). 


ire left with the 

contract manufacturer. This manufacturer contacted Jaycar 
with their problem. Jaycar has underwritten completion of 
these ionisers but at a massive loss to the original parties. 
Their loss is your gain howeverl 
We can now oiler you this very high quality product at only 
25% of the manufacturers original selling pricel 
Grab one now and enjoy the benefit of a negative air 
ioniser at this price while they last. 

ONL'r $49.95 

SAVE $150 

over original price! 



4 V 2 DIGIT ACCURACY 
3 1/2 DIGIT PRICE!! 

AND DIGITAL HOLD TO BOOT! 

Just think a multimeter with 0.15% accuracy on most ohms 
ranges. 0.05% on DC volts and 0.5% MAX on DC currentll 
STAGGERING, plus, continuity buzzer and LED symbol, 
auto polarity, auto zero, vinyl case and DATA HOLD as 
wellll NOT TO MENTION the transistor and diode testerll 
SPECIFICATIONS 

* 0 -1 kV DC 0.05% * 0 - 750V AC 0.8% (max) * 10A DC 
0.5% (max) * 0 - 10A AC 1% (max) ‘ 20M ohm 0.5% (max) 

FEATURES 

• All ranges fully protected * Auto zero * 0.5" high LCD * 
Diode test (1mA fixed current) • LCD display feature * 
Functional annunciators * Extremely accurate * 20 page 


ONLY $179.00 Illustration 1 


10 AMP DIGITAL 
MULTIMETER + 
TRANSISTOR TESTER & 
CAPACITANCE METER 


HANDS FREE 


TELEPHONE 


CONVERTER 

This device allows any handpiece type telephone to be 
converted to complete hands-free operation. Simply drop 
your regular telephone handpiece into the cradle and talk 
via the headset/microphone unit provided. Not only is this 
an ideal hands-free phone, it s great for people who are in 
a noisy environment or are hard of hearing. It can also be 
used as a conference phone (with the addition of an 
extension speaker) and for off-line telephone conversation^ » 


OTHER FEATURES 

- Mute switch fitted (your vo 

- Use with any handset 


is cut off to other party) 


- Volume control for receiving voi 
A very comprehensive device 
Cal. YT-7075 


.ONLY $59.95 


The big daddy - this superb unit features 0.5“ hij 
CMOS logic, auto polarity etc. 

Cat QM-1540 
A BARGAIN AT 


$129.00 Illustration 2 


10 AMP DIGITAL 
MULTIMETER 
WITH TRANSISTOR 
TEST FACILITY 


Superb features and specifications. Includes 0.5" high 
digits, single function range switch, long battery life, etc. 
Size: 170(H) x 90(W) x 35(D)mm 
SEE THE JAYCAR 1986 CATALOGUE FOR FULL SPEi 
QM-1530 


QNLT $89.95 Illustration 3 
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MULTICOM H 
from Avtek 

Turn your IBM PC (or clone) 


f 


and Multimodem into a 
complete 'Smart Modem" 
& SAVE!! 

That's rightl With Multicom II software you 
can configure your IBM PC to work as a 
smart modem. Your old Avtek Multimodem 
(either auto answer or not) is also 
required. Sirrply load the software 
diskette provided, follow the instructions in 
the 32 page comprehensive manual 
supplied and enjoy:- 
■ Dial up communications with both 
(ASCII) bulletin boards and Videotex 


TELEPHONE \ 
EXTENSION BELL 


Telecom plug. Simply plug it into a wall 
outlet and it will ring at the same time as 
your telephone. A LED Is fitted as well 
which will flash. (Note. If you only have 
one telephone outlet a double adaptor will 
be required. (Cat. YT-6020 $7.50). 

Cat. YT-6030 


COMPUROBOTS 1987 RANGE 


Jaycar is proud to announce our 1987 'Turtle' robot line-up. We 
have expanded our range to 3 models - selected for value- 
for-money and performance from a large number of 
overseas types. 

Prices start from a modest $49.95! All robots are supplied In 
attractive gift packaging. 


ECONOMY Model CR-400 "FRIENDLY LITTLE 
ROBOT" 

V ONLY $24.95 J ) This unit is roughly 150mm diameter and 210mm high. The CR-400 is programmed via a 8- 

^ toy membrane keypad on its 'chest'. Programmable actions include: Music sound, flash 

head), turn In either direction, drde, etc. Up to IS consecutive entries are 


other package integrates all features. 

■ Allows autodialling and redialling. No 
more wasted time getting onto the bulletin 


■ Easy "one keystroke" logon to Viatel or 
any other service or bulletin board. Viatel 
support of modems not supporting split 


■ Superb menu driven mode with 
complete control of communications 
parameters. Viatel, YAM and Modem 7 
batch transfer protocols. 

A complete communications package for 
IBM PCs and compatibles. Miles ahead of 
Crosstalk, it integrates a superb Viatel 
package to boot. Works superbly with 
Avtek Multimodem too, it provides full 


OWN A 
PORSCHE 928 
for under $50!! 


A car many of us dream about that you 


Hew would you like a gleaming Porsche 
RC928 in black or pink-all 7 inches of it - 
gleaming at you on your desk. Not only 
does K fill you with pride but you can talk 
to it and it will talk backl Because if s really 
a telephone! 

Thta's rightl Impress your friends with your 


i, redial (up to 17 digits) button and 
dions. Uses no batteries. Simply 
plug in and you're awayl 
Cat. YT-7070 


ONLY $49.95 



i grip small objects. 

Uses 4 x AA & 1 * 9V x cell (not supplied) 
Cat. XR-1020 _ 


ONLY 49.95 D jcw 


VALUE ■ MODEL CR-100 "C0MPUR0B0T" 

A very sophisticated robot for the prioe. This unit which measures roughly 150mm diameter 
and 165<>nm high. This microprocessor oontrolledunitis programmed via a 25 key keypad 
on the 'head 1 of the robot. Up to 48 separate routines can be entered into a program. The 
robot has a multi-speed gearbox, can travel in 4 separate directors as well as at angles 
i make sounds. Hundreds have been sold to primary 
' “ T A 1 x 9V cell (not included). 


$69.95 


PERFORMANCE - MODEL CR-200 COMPUR0B0TII 

This highly sophisticated robot has it all. The robot Is programmed via a wireless infra-red 
hand held controller with a 25 key keypad. A very comprehensive 30 page instruction 
booklet is also provided. Up to 64 program stspe can be accommodated in the robot 
memory. Simple editing functions are a feature of this unit, which uses LOGO-type 
commands. The unit will go in any direction as well as make a number of different noises, 
flash lights etc. It beeps every time a key entry has been entered so that it verifies entry. 

The robcX has two (non motorised) mechanical arms to actually carry a payload. A crayon 
attachment Is also provided to enable the robot to "draw". 

When the I.R. controller is not in use the robot has a holder to carry it about. Another very 
valuable feature Is an auto-turn-off facility, which conserves battery life. 

A highly recommended product 

Measures 230(H) x 210(W) x 175(D)mm 

Rugged ABS plastic case. Uses Japanese quality Mabuchi motors. 

Batteries required 4 x C (for robot); 4 x AA (for controller) 

Cat. XR-1028 


Cat. XR-1028 

$129.95 


We have introduced a range of high quality attractively boxed stereo headphones 
specifically designed to handle the dynamic range of CD players. 

SA700 

These phones feature 32 ohm Mylar drivers and low fatigue headband assembly. A 1(7 
cord is provided with a quality METAL 3.5mm stereo plug. The headband has a separately 
adjustable strap to get a good lit - . Many otherwise good headphones have poor head tit. 


Cat. AA-2012 

$29.50 


SA800 

The big feature of these 'phones is the obvious quality. The main headband is stainless 
steel with a sub-band that Is adjustable to a considerable degree. The muff pads are 
beautifully made from the softest leather-like material that we have ever seen. It is sewn 14 
as a foam filled ring - and it might even BE lealherl It gives an extremely comfortable tit to 
your ear and effectively seals out external noise. A generous 10' heavy duty oord Is 
provided terminating in a quality metal 6.5mm stereo plug. 

Cab AA-2022 


SA888 

Similar to model SA880, except with larger Mylar drivers and further development of the 
earpad assembly. Simply the finest 'phones we have tested in a long, long time. They 
compare very favourably with pricey German phones. 

Cat. AA-2023 


$59.50 


SPECIFICATIONS: 

Speakers - high velocity mylar 
diaphragm driver 
Impedance - 32 ohms 
Output SPL-102dB(lmW> 

Freq. Response - 20Hz - 25.000Hz 

Rated input-lOOmW 

Cord - 10ft with 6.3mm stereo plug 




WORKHORSE POWER AMP MODULE AEM 6506 

This is the obvious successor to the tabled ETI480 amps. This kit will give around 100W 
rms into 4 ohms with recommended transformer. It is actually cheaper than the 480 which 
required an expensive power supply. The AEM 6506 has power supply filter caps 
INCLUDED! You only need to connect up a power transformer and bridge rectifier. It is very 
easy to build - even for a novice. No bias adjustment! 

Cat KM-3050 ONLY $35.00 Transformer extra 
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HILLS AND JAYCAR 
No.1 FOR ANTENNAS 

While you are home over the New Year break why not get on the roof and update your 
TVreception .. . 

\JAYCAR NOI for TV AERIAL^ OUTDOOR fiffi/VHF METRO, 

1 ■ ANTENNA ^nr^.SuiUMe for metropolitan areas. 

Cat LT%1 


liM®RiRIP 


$44.95 



jussossl, 

HF channels 2 -12, FM channels 


--—— __jlications. Triband 

antenna for VHF channels 2 -12, FM channels and UHF 
channels 21 - 69. Excellent performance for medium to 
poor signal arear 
Cat. LT-3145 


$85.00 




TWEETY PIE 
116dB 

This incredible little piezo screamer 
(measures 57(L) x 33(H) emits a 116dB 
I. It's deafeningl As used in the 


/commodore computer edge^\ 


connector features gold plated bifurcated cor 
(2 rows of 12 contacts) on be correct pilch. 
A very difficult fc obtain part and a must for 


NEW GENERATION 
CORDLESS PHONE 

Microprocessor controlled - 
200 metres range and 
absolute security 


ONLY $6.95 



Quite simply the finest cordless phone 
we have appraised. Naturally it is in 
total conformity to the 1986 Telecom 
specifications and is Telecom 
approved. 

The range with the 39/30MHZ RX/TX FM U/TTT T1VT1T' 
system is fabulous- as against the very AL11V b 


TELEMAIL s 
PHONE 
NUMBERS^ 
(008) 022 888 
TOLL FREE 

FOR ORDERS ONLY 

(02) 747 1888 


short range cordless phones of 
^yesterday. 

Jr FEATURES: 

O Operating range up to 750ft (250m) 
O Security code system with 16,384 
combinations 
O Last number redial 
O LED indicator on handset for low 
battery indication 
O Hearing aid compatible 
Cat. YT-7065 


NEW DIODE PACKS from as low as 7.5C! 

Jaycar now has bulk packs of popular 1N4004 & 

1N4007. Buy in bulk and SAVEI 
Cat. ZR-1005 100 pieces of brand n< 

1N4004 diodes ONLY $7.50/pack 
Cat. ZR-1008100 pieces of brand nr 
1N4007 1000 P.I.V. 1 AMP diodes 
ONLY $14.00/pacl< 


PENLIGHT NiCads 

Don't keep wasting money buying throwaway 
batteries - step up to rechargeable NiCads. 

SUPERB"ROCKET BRAND AA 
PENLIGHT 450mA/h /vk* 

Cat. SB-2452 

$2.95 each 
SPECIAL 
for $10 


I THE ULTIMATE 

I AEM 6000 POWER AMPLIFIER 

■ The 6000 series power amplifier by David Tillbrook is the 
“ culmination of over 7 years work on power amp design using 


The Jaycar kit Includes: 

-* 300VA toroids (pre-amp toroid extra 
-• Metal work Identical to prototype 
-* Original dlecast heatsink 
Commercial equivalents co 
$2,500 & $3,500 
Cat KM-3020 


$998.00 


Output Power 


240W RMS per channel into 8 ohms 
(360W RMS Into 4 ohms) 

>300 (100Hz 8 ohms) 

<0.005% @ 1kHz @ 200 watts 
400Hz - 20kHz noise bandwidth 
>118dB 'A' - weighted 
WE WILL NOT BE RELEASING THIS KIT UNTIL FEB 198 


Damping Factor 
THD 

S/N Ratio 



Z80 - 

MICROPROCESSOR 


By todays standards the old Z80 is r 
pretty pedestrian CPU. Nowadays 
we only stock the 4MHz 'A' version. 
But guess what? We have found a 
cache ol old Z80 ports! They were 
once hardto get and will become 
hard to get in the future. So at the 
prices shown below grab a few 
spares while you can I Standard 
1.7MHz. 

Z80CTC Cat. ZZ-8036 
1 -9 $2.00 ea 10+ $1.50 ea 
Z80 PIO Cat. ZZ-8037 
1-9 $3.00 ea 10+ $2.00 ea 
Z80 DMA Cat. ZZ-8038 
1 -9 $6.00 ea 10+ $5.00 ea 
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Xr^car high quality at low cost 
- 12 " WOOFER $79.50 

Power Handling 80 watts rma system 
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f FOSTER SPEAKERS 

WHITE CONE WOOF) BsSiSS I 

Best value 8" woofer weVe seen. Excellent sound and 
a beaut]full looker. Ferrofluid 30 watts rm, frequency 
response SO - 3000Hz. resonance frequency SOHz. 

CatCW-211 

4" WIDERANGE C100K03 

This ever popular widerange/midrange is now avi_ 

Ideal where high quality is needed, but where space i 

speohcahons -- 

Power *" 06 [MM 

Max Power 10 watts 

Resonant Frequenty 80±lSHz 

Frequency Range fo to 17,000Hz 

SPL 90±2dB/W 

Flux Density 10,000 Gauss 

Cat. CE-2312 



MAGNAVOX 
12MV-012 


The 12MV is a high power high fidelity 
woofer utilising a 38mm diameter long 
throw voice coil wound on an aluminium 
former and high compliance suspension 
with a polyurethane foam roll surround, 
resulting in excellent linearity at very high 


Power Handling 100 watts r.nu 
Resonant Freq. 23Hz 

Freq. Range fo-3000Hz 

Sensitivity 96dB 



$69.50 oa 


SPEAKER CORNER 


8JX 

The 8JX is a 8" twin cone speaker suitable 
for medium power handling applications. 
Power Handling 30 watts r.rrus. 

Resonant Freq. 441 !z 

Freq. Range fo - 14kHz 

Sensitivity 
Cat. CE-2333 


|$26.50ea I 


POLYPROPYLENE CONE WOOFERS 



5" MIDRANGE FERROFILLED Cat. CM-2085 
$29.50 

LOUD PLATE TWEETER Cat. CT-2030 

$39.50 

10” PASSIVE RADIATOR Cat.CR-2180 

$36.50 

12" PASSIVE RADIATOR Cat. CR-2190 

$47.50 


10" WOOFER $69.50 


Impedance 
Resonant Frequency 
Sensitivity 
Eff. Freq. Response 

Electromagnetic Q „_ 

Peak Cone Excursion 2 x/max x 125mm 

Cat.CW-2116 


91.9dB 1 watt 1 
24Hz-6kHz 
QES 0398 


AM/FM STEREO TUNER SYNTHESISED 

Ref: EA December '85 - Feb '86 

KA - 1635 REMOTE CONTROL 

Ref: EA April 1986_ 


8" WOOFER $42.50 


Impedance 8 ohms 

Resonant Frequenty 232Hz 

Sensitivity 882dBlwatt 

Eff. Freq. Response 23Hz - 5kHz 

Electromagnetic Q QES 0.481 


^AEM 4600 DUAL 
SPEED MODEM 

Ref: AEM December 1985 
Cot. KM-3040 



JAYCAR NUMBER ONE FOR SUPERIOR KITS 



LOW DISTORTION AUDIO OSCILLATOR 

See EA December 19"' 

Cat. KA-1680 


1 $139.001 



^RS232 TO 
COMMODORE 

Ref: Eli Juty 1986 

Supplied without Commodore 

edge connector I .... - - _ I 

Cat. KE-4722 | $16.95] 


DELUXE CURRENT SENSE CAR ALARM 

Ret: AEM October 1986 AEM 8501 

This high quality Tillbrook designed unit includes case and Scotchcal front panel. 
Cat. KM-3048 ONLY $98.50 





SCREAMER CAR 
ALARM 




Ref: EA August 1986 1 $32.50] 

Incorporates two sensors and utiises 


SHORT FORM - INCLUDES PIEZO 


TURBO TIMER 

See EA Sept 1986 
A simple sensor system to prevent car 
ignition being turned off before the 
Turbo unit has cooled down (approx, 
90 seconds. A must for those with 
turbo charged cars. . . 

Cat. KA-1679 | $29.95[ 





DIGITAL SAMPLER 

Cat.KE.720 [S I^OO] 




LIGHT SAVER 

Ref: EA June 1986 

Supplied without plate and epoxy. 

Cat. KA-1670 |-1 

| $15.99| 
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THE STOPPER 


more liKsly to work into 
false loads such as tall grass 
or dirty insulators A has less 
current drain. Needs no auto 


cable and heavy duty clip. 

Cat.KA -1660 rtKII V 



THE STUNNER 

H you want a really potent 
electric fenoe for long fence 
runs, this is the one. It has a 
much lower output impedance 
for fences more than 1 km long. 


MOVEMENT 

• Very compact * Powered by 
one 1.5V AA battery that lasts for 1 
year * 56mm square. 15mm deep 

• Very accurate 
Fit your own custom clock face. 
Great for novel applications such 
as fitting to pictures Suppled with 
3 sets of hands 


Jaycar is proud to advise that we have recommenced distribution of quality Australian made "Adcola - soldering 
Irons. Ad cola soldering equipment is made in Australia & sold all around the work). 

Whilst Adcola equipment is very high quality, the fact that it is locally made is now a great benefit. The downward 
movement of the A$ has made Adcola products very competitive - even against low cost Asian Importsl 
We therefore strongly recommend that you seriously consider Adcola products - especially their temperature 
controlled soldering equipment before you buy inferior imported unit^^ 


.AAAAAAAAAAAA. 


SPECIAL 

ANNOUNCEMENT 


THE HEART OF THE 
TEMPERATURE 
CONTROLLED SYSTEM 

The Adcola E024 power controller Is basically an 
SEC approved power supply. But It's a lot more 
sophisticated than that erf coursel The unit will power 
either the CT-6, CT-7 or desoldering pencil. The 
E024 accurately monitors a temperature element 



E024 


You get a choice - - - 

DIAL YOUR SOLDERING at a great low prlcel 
Jaycafs philosophy is to give you a CHOICE by providing you with a 
range of great productsl So with Jaycar you can choose from many 
soldering products. The Adcola range is shown below: 

40 WATT The CT-6 Is a light-weight pencil with a very high capacity 
healing element for very low thermal inertia. It is supplied with a 
#204151.5mmtip as standard. Also supplied standard are: burn 
proof silicone rubber cord, thermal shield and plug for connection to 
E024 controller unit. Cat. TS-1478 $39.95 
80 WATT The CT-7 Is similar to the above unit but with 80 watt 
thermal capacity. Cal. TS-1480 $42.50 

DESQLDERINQ PENCIL Type CT-207. This Is similar to the pencils 
above except that It has a hollow temperature controlled tip 
(replaceable) which Is connected to a vacuum bulb located on the 
handle. The bub is placed conveniently so that It can be depressed 
by the operators index finger. 

PROFESSIONAL IRON CLAD SOLDERING IRON TIPS 
Spare tip6 for the Adcola CT-6 and CT-7 are available from Jaycar. 
Each tip is N.C. machined from pure copper, dad with iron (actually 
thicker at the pointl) then Nickel-Chrome plated and pre-tinned with 
60/40 solder. Each tip Is supplied with an anti-sieze ferrule at no 
extra charge. 


dreuit then meters power to the pencil in accordance 
with the temperature selected on the front panel of 
the E024. The temperature is continuously 
adjustable from 200 - 400“C (400 - 750*F), accurate 
to an amazing ±5°CI Power is supplied to the pendls 
via a 'zero crossing' contrdler. This effedively 
means that power to the pendls is switched on and 
off only at the point on the AC power supply where 
the voltage passes through zero. By switching power 
in this sophisticated way spikes caused by 
commutating AC are avoided, (the major competitors 
eledro-mechanical switch operates randomly at ANY 
POINT of the ACI) 

An extra special eledrostatlc shield is wound 
between the primary and secondary of the power 
transformer to virtually eliminate mains-borne spikes - 
no damage to MOS devicesl To further reduce static 
voltage effect an optional auxiliary ground lead is 
provided to earth the equipment to be soldered to the 
same potential as the soldering equipment. In this 
way the effective tip EMF is limited to around 10 


milllvoltsl This is far below the damage level for all 
MOS devices of course. We believe that the E024 
unit has by far the best static control in its dassl 
The E024 is supplied with generous mains cord, I 
soldering guide, technical instructions (including I 
Internal schematic and parts list), soldering iron g 
stand, tip cleaning sponge and ground lead. It is 
fused on the AC mains. It is guaranteed for 12 


For CT-6 and S-30 Irons 
#20407 0.7mm Chisel point 
#204151.5mm Chisel (standard) 
#20430 3mm Chisel point 
For CT-7 and S-50 Irons 
#50407 0.7mm Chisel point 
#50425 2.5mm Chisel point 
#504X 3mm Chisel point 


Cat. TS-1484 $4.95 

Cat. TS-1485 $4.95 

Cat. TS-1486 $4.95 


Cat. TS-1488 
Cat. TS-1487 
Cat. TS-1490 


CaL TS-1475 


$ 139.50 


ADCOLA T.C. DESOLDERING 
SYSTEM! 10% OFF!! 

SPECIAL JANUARY OFFER 
Buy the E024 power unit and CT-207 desoldering 
Iron this month and get a professional temperature 
controlled desoldering system for under $200.0011 
Thai's right, the package deal for the 2 is only 
$199.00 - and that includes sales taxll 

SAVE 10% - ONLY $199 thetwo 


I FAMOUS ADCOLA S-30 & S-50 
REINTRODUCED 

JaycaTs policy is to support Australian manufacturers where 
possble. This, along with the fact that the Adcola models are now 
internationally competitive has enabled us to reintroduce these 
popular models. _____ 

A high quality X watt non T.C. iron suitable for general hobby use. 
Idles at the correct temperature tor PCB work. Tips will not seize In 
Iron. Uses same tips as CT-6 pencil. 

CaL TS-1492 

240V mains operation $27.95 

S-50 

Similar to the above unit but with a 50 watt thermal capacity. Uses 
same tips as CT-7 pencil. 

Cat TS-1494 $29.95 
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SHOWROOMS 


CARLINGFORD Cm Carlingford 

ffl.’SJlSb 

CONCORD 



HURSTVILLE 


INCORPORATING ELECTRONIC AGENCIES 


MAIL ORDER VIA 
YOUR PHONE 
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Listen to the world with this nifty 


Three-band 
shortwave radio 


If you think that hobby electronics these days 
is just a matter of plugging in ICs, this 
shortwave radio will change your mind. 
Although it does have an 1C, you’ll still have 
to get down to the real nitty-gritty: winding 
coils, aligning and tuning. And when it’s all 
finished, you can tune in to the many 
international broadcasts operating on the 
shortwave bands. 

by COLIN DAWSON 


Recently, after checking through our 
file of shortwave radio projects, we rea¬ 
lised that it has been over six years 
since our last design. The “1980 Multi¬ 
band Superhet” used discrete compo¬ 


nents throughout its RF sections. Our 
latest design — the Three Band Short¬ 
wave Receiver — is rather more up-to- 
date in that it uses a single AM radio 
IC. 


These devices have become so cheap 
in the last few years that it is not eco¬ 
nomical to use discrete components any 
more. Furthermore, you can have all of 
the benefits of a sophisticated design 
without using lots of components. 

The AM radio IC is the Philips 
TEA5550. Its main use is in car radios, 
where it is used by the thousands. It is 
also ideal for a simple shortwave receiv¬ 
er. It is quite sensitive, requiring an 
input of only about 20uV, and its auto¬ 
matic gain control (AGC) operates over 
a range of 86dB, which is very large in¬ 
deed. 

This last feature means that the IC 
can accommodate a huge range of input 
signals — you can operate at only a few 
kilometres from the transmitter, or from 
thousands of kilometres away. It can 
also compensate for fading signals which 
can be a real problem on the shortwave 
bands. 

Virtually all you need for a basic 
radio based on the TEA5550 are several 
inductors (for tuning and for the oscilla¬ 
tor) and an audio amplifier. Our circuit 
goes a little further than this because we 
wanted good performance while still 
keeping the total circuitry fairly simple. 

Main features 

As it stands, our new receiver can 
tune from 0.48MHz to around 17MHz 
over three bands. There is, however, a 
small gap in the coverage between 
Bands 1 and 2. Band 1 (the broadcast 
band) covers the range from 0.48MHz 
to 1.9MHz; Band 2 from 2.15MHz to 
7.7MHz; and Band 3 from 6.12MHz to 
17.12MHz. 

Instead of opting for a simple passive 
RF stage (the “front end”), we have de- 









signed an active stage around a dual¬ 
gate Mosfet. The advantage here is that 
instead of losing signal through the 
front end, there is actually a moderate 
amount of gain which improves the 
overall sensitivity. 

The payoff is that very high input sig¬ 
nals may overload the front end. Should 
this happen, there is provision for an 
optional Local/DX switch. 

An audio amplifier has also been in¬ 
cluded in the design, as the TEA5550 is 
only capable of delivering about 
150mV. We used a four-transistor de¬ 
sign which can drive either headphones 
or an eight ohm loudspeaker. The idea 
of using a hybrid “one chip” audio am¬ 
plifier was certainly appealing, but the 
discrete design has the advantage of 
using garden variety components. And 
it works better than most small IC am¬ 
plifiers. 

Current drain for the circuit is quite 
hefty at 30mA. Carbon zinc batteries 
would at best give about five to six 
hours use while alkaline cells would give 
about 15 hours. Unless they are re¬ 
chargeable, this would suggest batteries 
as being unsuitable as a long term 
power supply. 

For this reason, there is a socket for 
connection of an external power supply 
on the back panel. Any DC voltage be¬ 
tween 11V and 20V is suitable. The ob¬ 
vious choice is a 12V power supply. A 
mains plugpack could be used (it will in¬ 
crease the hum level), but better still 
would be the 12V car power supply. 

In some ways, the radio is ideally 
suited for in-car use. It includes a noise 
suppression choke to minimise interfer¬ 
ence from the alternator and ignition 
system, as well as protection from dan¬ 
gerous voltage spikes. If you could con¬ 
trive a suitable adaptor, the car’s an¬ 
tenna would be quite suitable. 

So that you will be able to interpret 






TUNE 

1 

BAND 

2 


0 

.480 

2.15 

6.12 
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This actual size 

artwork can be at- 

tached to the top of the tuner to indi- 

cate the tuned frequency. 
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Shortwave 

radio 


Above is an actual size artwork for the front panel 


the front panel 0 — 10 display for the 
tune control, we have devised a placard 
which can be fixed to the top of the 
case. It shows the tuned frequency for 
any given Tune setting, on each of the 
three bands. 

The circuit 

The circuit diagram suggests three 
main parts of the circuit: the front end, 
the AM radio chip, and the audio am¬ 
plifier. Naturally, there are plenty of in¬ 
teresting aspects of the chip but we will 
simply highlight the main features. 

ITie logical place to start is the front 
end, so why not? The fundamental cir¬ 
cuit is quite conventional. 

The antenna feeds into gate 1 of a 
dual-gate Mosfet transistor (Ql). This 
device can be either a 3N201 or BFR84. 
Where the Local/DX switch is not re¬ 
quired, a 2N5485 or 2N5484 N-channel 
Fet can be substituted. In this case, the 
gate is connected to the same point as 
gate 1 of the dual-gate Mosfet. 

When the Local/DX switch is includ¬ 
ed, it acts on gate 2 of the dual gate 
MOSFET, taking it high (for DX) via a 
1.2M resistor. Our version, as built, has 
a permanent wire link, keeping it in the 
DX mode. 

An inductor acts as a tuned load for 
the FET input device. Because there 
are three bands, one of three inductors 
(LI, L2 or L3) will be selected. Tuning 
of the front end is achieved by varicap 
diode D4 which is connected to the 
drain of Ql via a 0.018uF capacitor. 

Varicaps replace the more cumber¬ 
some mechanical tuning capacitors often 
used in small receivers. They are con¬ 
venient because of their much smaller 
size (TO-92 package). Also, where two 
or more parts of a circuit must be tuned 


Above: actual size artwork for the printed circuit board. 


simultaneously, the varicaps can be lo¬ 
cated close to their respective inductors. 
This gives an improved layout. The 
tuned RF signal is fed into pin 1 of IC1 
which connects it internally to an RF 
amplifier. The RF amplifier’s gain is 


controlled by the internal AGC (auto¬ 
matic gain control) so that it (and fol¬ 
lowing stages) will not be overloaded 
when large signals are fed in. 

The TEA5550 operates on the super¬ 
heterodyne principle. This means that 
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the incoming RF signal is mixed with a 
local oscillator operating at a higher fre¬ 
quency. The difference in the two fre¬ 
quencies is the intermediate frequency 
(IF). In this case, it is 455kHz which is 
a standard IF for AM radios. 

From the RF amplifier, the signal is 
passed to a double balanced mixer. This 
type of mixer cancels both the RF signal 
and the oscillator signal, leaving only 
“difference” signals. One of these is the 
wanted IF signal. 

The next time the signal is sighted is 
at pin 3 of IC1, the mixer output. This 
is fed into the IF stage. We initially 
tried a design with three IF transform¬ 
ers, but rejected the third transformer 
on the grounds that the circuit was too 
hard to align. This then left a two-trans- 
former IF stage. 

Unfortunately, this circuit was found 
to be subject to FM breakthrough on 
Band 3. So we scrapped the second IF 
transformer and replaced it with a 
CFW455E ceramic filter. This gave far 
better results in terms of selectivity and 
FM rejection, and more than justifies 
the extra $5 cost. The resulting circuit is 
also much easier to align than the previ¬ 
ous scheme. 

The sole IF transformer used comes 
from the Dick Smith IFoscillator kit 
(DSE Cat.L-0260) which comprises 


three IF transformers and one oscillator 
coil. We used the second IF transformer 
from the kit for IF1 (this is colour- 
coded according to data supplied with 
the coil set). 

Back now to the circuit. From the 
first IF transformer, the signal passes to 
the CFW455E ceramic filter. Unlike an 
IF transformer, this device requires no 
adjustment. It is set to 455kHz at manu¬ 
facture and has a 3dB bandwidth of plus 
and minus 5.5kHz. This gives quite a 
narrow bandwidth, which is a desirable 
characteristic for communications re¬ 
ceivers. 

Because of the sharp roll off (80dB at 
lus and minus 100kHz), the ceramic 
Iter gives very good rejection of adja¬ 
cent stations and images (stations which 
are at local oscillator frequency plus the 
IF instead of at the local oscillator fre¬ 
quency minus the IF). 

The filtered IF signal is fed back into 
pin 6 of the TEA5550. This is the input 
for the IF amplifier, which consists of 
three stages. The second is controlled 
by the AGC. 

Before emerging from the IC, the sig¬ 
nal is fed to a detector. This recovers 
the audio signal from the IF stage and 
presents it at pin 10. Because it still has 
a substantial 455kHz content, the signal 
is then fed to a filter stage consisting of 


two 0.022uF capacitors and a 22k resis¬ 
tor. 

Following the detector filter, the sig¬ 
nal is fed to the volume control and 
thence to a power amplifier (Q3-Q6). 
This four-transistor amplifier is a circuit 
we have used on many previous occa¬ 
sions and is ideal for the application. It 
is stable, and can deliver about 1 watt 
to an eight ohm loudspeaker. 

Local oscillator 

As yet, we have not talked about the 
internal oscillator circuit of the 
TEA5550. This is tuned with the LC 
circuit between pin 15 and pin 9. Only 
two coil assemblies are needed here: 
one to cover the broadcast band and the 
other, which is tapped, to cover the two 
shortwave bands. 

In order to tune the local oscillator 
frequency, another varicap diode (D5) 
is used. In fact, D4 and D5 are con¬ 
trolled simultaneously by the “Tune” 
control (VR1). 

Note that because the local oscillator 
has to operate with a smaller range of 
capacitance than the RF stage tuning, a 
series O.OOluF capacitor is used with 
D2. The 0.018uF capacitor in series 
with D4 is necessary to prevent DC 
from biasing this varicap but, at the 
same time, is large enough to have neg¬ 
ligible effect on the range of adjust¬ 
ment. 

Power for the circuit is normally sup¬ 
plied by two internal 9V batteries and 
these are connected to the on/off switch 
(S2) via Dl. If an external power supply 
of more than the battery voltage (18V) 
is connected, power will be fed in 
through D2 to S2. 

This arrangment prevents the external 
power supply from being connected di¬ 
rectly to the internal batteries. Even if 
the batteries are not used, D2 should 
still be included to protect against re¬ 
verse polarity connection of the power 
supply. 

Following S2, the power supply feeds 
into a noise suppression choke (DSE 
Cat.L-1900). Its function is to suppress 
ignition noise when the circuit is pow¬ 
ered from a car battery. The output of 
the choke is filtered by a 220uF electro¬ 
lytic capacitor and the resultant DC rail 
used to power the audio amplifier. 

A 47 ohm resistor and an additional 
220uF capacitor decouple the supply to 
IC1. This is necessary to prevent supply 
fluctuations brought about by the ampli¬ 
fier operation from upsetting the front 
end. In addition, a 20V zener diode 
(ZD1) is included to protect the IC 
from excessive input voltages. 
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Shortwave radio 


Construction 

The printed circuit board (PCB) for 
the shortwave radio has been made as 
small as possible while still keeping it 
reasonably easy to assemble. This board 
is coded 87swl and measures 111 x 
106mm. We initially designed it to suit 
the compact Pac-Tec case which mea¬ 
sures 129mm wide by 39mm high by 
133mm deep (Cat.CN5-125K). 

It is certainly an attractive case but 
unfortunately it is now quite expensive. 
Most constructors will therefore prob¬ 
ably install the board in a somewhat 
larger but cheaper case such as the one 
used for several recent transceiver proj¬ 
ects. This case is available from Dick 
Smith Electronics (Cat.H-2520). 

We have designed front panel art¬ 
work to suit both the Pac-Tec case and 
the one from Dick Smith Electronics. 

If the Pac-Tec case is used, the first 
task is to file two cutouts in the PCB to 
clear the internal pillars of the case. 
These cutouts are marked out with two 
6mm-diameter semicircles on the copper 
pattern. Check that the board fits com¬ 


fortably around the pillars before con¬ 
tinuing. 

Because the parts are rather a tight fit 
on the PCB, it is important to mount 
them in the correct order. Start with the 
three straight wire links, then move on 
to the resistors and diodes. The transis¬ 
tors and IC should be soldered in place 
next, followed by the capacitors and 
other large components. 

There are also two insulated wire 
finks on the PCB, one next to L5 and 
the other adjacent to IC1. If you wish 
to include the optional Local/DX 
switch, simply delete the link adjacent 
to L5 and wire the switch across the va¬ 
cant PCB pads. The switch itself can be 
installed in any convenient location on 
the front or rear panels. 

Now for the coils. L4 may be sol¬ 
dered straight in but all of the other in¬ 
ductors have to be wound. 

Start preparing the inductors by 
removing the capacitor from LI (the ca¬ 
pacitor is underneath if you use the 
same DSE coil set as we did). Remove 
all the existing windings and replace 


them with 80 turns of 0.08mm (40 B&S) 
enamelled copper wire. Distribute the 
windings evenly and keep them reason¬ 
ably tight. Terminate (solder) the wind¬ 
ings on pins 1 and 3. 

L2 and L3 are wound on the Neosid 
F/F16 assemblies. Again using 0.08mm 
wire, wind on 25 turns for L2 and 8 
turns for L3. The windings are termi¬ 
nated on pins 1 and 3. 

L5 is wound on the oscillator coil as¬ 
sembly supplied with the DSE coil set. 
Ours was colour-coded red. Remove all 
of the existing windings and replace 
them with 45 turns of 0.08mm wire. 
This winding is also terminated on pins 
1 and 3. 

The other oscillator coil, L6, is 
wound on the remaining Neosid F/F16 
assembly. It is a tapped winding, con¬ 
sisting of first 9 turns and then 8.5. The 
first winding begins at pin 3 and finshes 
at pin 2. The second winding begins at 
pin 2 and finishes at pin 4. 

In fact, you don’t actually have to cut 
the wire after completing the first wind¬ 
ing — just scrape back a couple of mil¬ 
limetres of insulation so that it can be 
soldered, then continue with the wind¬ 
ing. 

This completes construction of the in¬ 
ductors. Before proceding further, use a 
tiny blob of super-glue to secure the 
plastic slug carriers in LI, L4 and L5. 
These can become loose with repeated 
adjustment, leading to inaccurate set¬ 
tings. 

Make sure you don’t get super-glue 
on any of the slugs though, otherwise 
you will not be able to turn them. The 
inductors can now be soldered into 
place on the board. 

Drill holes in the front and rear 
panels as required. The front panel 
label can be used as a template for drill¬ 
ing the front panel. Connect all of the 
off-board controls and components as 
shown in the wiring diagram. 

Note that a double-pole three-posi¬ 
tion slide switch (DSE Cat.S-2030) is 
used for SI if you intend using the small 
Pac-Tec case. If the larger DSE case is 
used, a rotary switch is used in place of 
the slide switch. 

When the wiring has been completed, 
the PCB can be installed in the case and 
secured using machine screws and nuts. 
We also used nuts to act as spacers be¬ 
tween the PCB and the case. 

Now check your work carefully be¬ 
fore installing the two 9V batteries. In 
particular, check that you have correctly 
oriented the IC, transistors, diodes and 
electrolytic capacitors. We bent up a 
battery clamp from a piece of scrap alu¬ 
minium. 
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Testing 

The receiver is now be ready for test¬ 
ing. At switch on, the first voltage to 
check is the regulated supply at pin 9 of 
IC1. This should be very close to 8.5V. 
Note that the input voltage must be at 
least 11.6V for reliable regulator opera¬ 
tion. 

If the reading you get at pin 9 is less 
than 8.5V, start looking for short cir¬ 
cuited tracks and bad solder joints. 

Next, check the voltages around the 
audio amplifier. They should closely 
agree with those marked on the circuit 
diagram. Note that an 8-ohm loud¬ 
speaker or dummy load in the form of 
an 8-ohm resistor is necessary for the 
amplifier to function properly. With no 
load it latches up (harmlessly) and the 
voltage readings are meaningless. 

Note also that the voltages marked on 
the circuit are for no-signal conditions 
and assume a 12V supply. The mea¬ 
sured voltages should be within about 
10% of those given on the circuit. 

Assuming that all is in order, it’s time 
to start the alignment procedure. 

Alignment 

Oscillator adjustment: The following 
procedure will be more straightforward 
if you have an RF signal generator and 
a frequency meter (DFM), but neither 
is essential. First of all, set the Tune 
control fully anticlockwise, connect your 
DFM to pin 15 of IC1, and adjust the 
slugs of L5 and L6 to set the lowest fre¬ 
quencies for Band 1 and Band 2. You 
should get readings of 942kHz and 
2.605MHz respectively. 

Remove the DFM after this proce¬ 
dure. 

If you don’t have a frequency meter, 
set both slugs 2-1/4 turns from the fully 
extended position. Be careful during the 
adjustment procedure not to bottom out 
the slugs too firmly — you may crush 
the fine wires leading to the core. 

IF alignment: The next step is to align 
the IF stage. You will need a signal 
source of some type. It can be either a 
signal generator or a transmitted signal. 
A broadcast station will be OK, as long 
as it is at good signal strength and there 
are no other strong stations operating 
on adjacent frequencies. 

Switch to Band 1 and tune to an 
input frequency of around 800kHz. This 
done, use your multimeter to monitor 
the AGC voltage at pin 14 of IC1. The 
highest voltage you can expect is 2.6V 
DC. If pin 14 goes immediately to 
somewhere over 2V, reduce the input 
signal. (It will be impossible to observe 
the peak if the AGC has already 



If size 


The PCB is a snug fit inside the PAC-Tec case. 


3 band SHORTWAVE 


This is the actual size front panel artwork for the Pac-Tec case. 
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reached its highest level). 

Now slowly adjust the Tune control 
until the AGC peaks. The peak will be 
fairly sharp, so be carefull. The local os¬ 
cillator will now be 455kHz above the 
incoming RF signal. 

With the Tune control at this setting, 
adjust the slug of L4 until the reading 
peaks once more. Finally, repeat these 
last two steps a couple of times to make 
sure you have the best setting. From 
now on, don’t touch L4. 

RF tuning: Without changing any of the 
settings from the above procedure, ad¬ 
just LI for the best AGC peak. The 
peak won’t be quite so strong this time. 
When you find it, the RF tuning has 
been set to match the oscillator — but 
only for this relatively low frequency. 

The next step is to adjust the receiver 
to ensure good tracking across the 
band. To do this, select an input signal 
of about 1.6MFIz and adjust the Tune 
control for the peak. 

You can expect a few ‘ghost’ peaks as 
you sweep across the range, but the real 
one will be stronger than the others. 
When you find it, adjust Cl for the best 
peak. We found that this occurred close 
to the minimum capacitance setting of 
Cl. Finally, return to 800kHz and re¬ 
peat the RF tuning procedure. 

Bands 2 and 3 

The procedure for adjusting the RF 
tuning stages of bands two and three is 
virtually a repetition of the foregoing. 
As before, the relevant coil is peaked 
while using a multimeter to monitor the 
AGC voltage on pin 14 of the chip. 

Initially, set the input signal to a fre¬ 
quency representing about 25% of full 
scale. This done, peak the Tune con¬ 
trol, then peak the RF tuning coil (L2 
for band 2 and L3 for band 3). 

Finally, check the tracking across 
each band by tuning to an input signal 
at about 75% of full scale, and adjust¬ 
ing the relevant trimmer capacitor. C2 
adjusts the tracking for Band 2 while C3 
adjusts the tracking for Band 3. 

That’s it — the alignment is finished. 
All you have to do now is connect an 
antenna and start listening. 

The antenna 

The type of antenna depends on per¬ 
sonal preference. A long piece of wire 
will give good sensitivity — to noise as 
well as signals. To cut the noise, try 
using a noise cancelling balanced input 
transformer as shown in Fig.l. 

To derive any advantage from the 
noise cancelling transformer, the an¬ 
tenna has to be a loop type. We found 



Fig.l: the balanced input transformer. It 
uses a 16-turn bifilar winding for the pri¬ 
mary (antenna side) and a 50-turn winding 
for the secondary. 

that a lOOmm-diameter loop of 15 turns 
worked very well for Bands 1 and 2, 
and reasonably well for Band 3. 
However, there is a problem in se¬ 


lecting the core material. We don’t 
know of any that is suitable for use 
from 0.5MHz right through to 15MHz. 
We experimented with a toroidal core 
(type 4392R/2 from Neosid) which 
worked quite well for Bands 1 and 2, 
but actually stopped the radio from 
working on part of Band 3. 

An alternative scheme used a ferrite 
VHF antenna balun as sold by Jaycar 
and Altronics. We wound on 10 turns 
for the primary (which goes to the loop 
antenna) and 16 for the secondary. 

Predictably, this worked best for 
Band 3 and rather poorly on Band 1. 
The obvious conclusion from these ex¬ 
periments is that two antenna coupling 
transformers are necessary to cover the 
full range (you will have to switch be¬ 
tween them). © 


PARTS LIST 

1 2-pole 3-position rotary switch 
(see text) 

1 SPDT toggle switch 
1 SPDT toggle switch (optional 
Local/DX switch, see text) 

1 plastic instrument case, DSE 
Cat.H-2520 (see text) 

1 PCB, code 87sw1, 111 x 
106mm 

1 Murata CFW455E ceramic filter 
5 metres 0.08mm diameter (40 

B&S) enamelled copper wire 

2 3.5mm jack sockets (mono) 

1 6.5mm jack socket (stereo) 

3 knobs to suit 

2 9V batteries (Eveready 216 or 
equivalent) 

2 battery clips 

1 noise suppression choke (DSE 
Cat. L-1900) 

1 front panel to suit case, 120 x 
33mm or 168 x 50mm 
Semiconductors 
1 Philips TEA5550 AM radio 1C 
1 3N201, BFR84 dual gate 
Mosfet (see text) 

1 BC549 NPN transistor 

2 BC328 PNP transistors 

1 BC338 NPN transitor 

2 1N4002 diodes 

1 1N4148 diode 

2 BB212 varicap diodes 

1 20V 400mW zener diode 


Where to get the parts: a 
complete kit of parts for this 
project will be sold by several 
retailers. Parts may also be 
purchased separately as follows: 
the PCB, CFW455E ceramic 
filter, TEA5550 1C, BB212 varicap 
diodes, and Neosid F/F16 
transformer assemblies from 
Geoff Wood Electronics; the 


Capacitors 

2 220uF 25VW electrolytics 
1 IOOuF 25VW electrolytic 

1 33uF 16VW electrolytic 

3 IOuF 16VW electrolytics 
1 2.2uF 16VW electrolytic 

1 0.22uF 16V tantalum 

4 0.1 uF greencaps (metallised 
polyester) 

2 0.022uF greencaps 
1 0.018uF greencap 

3 0.01 uF greencaps 

1 0.0022uF greencap 
1 0.001 uF greencap 
3 2-22pF trimmer capacitors 
Inductors 

1 455kHz IF transformer with 
integral capacitor (from DSE 
coil kit) 

1 455kHz IF transformer 
assembly (from DSE coil kit) 

1 broadcast band oscillator coil 
assembly (from DSE coil kit) 

3 Neosid F/F16 transformer 
assemblies 

Resistors (5%, 0.25W) 

1 x 1.8M, 6 x 1.2M, 3 x 120k, 1 x 
22k, 1 x 2.2k, 1 x 1.5k, 1 x Ik, 1 
x 680 ohms, 3 x 560 ohms, 1 x 
220 ohms, 1 x 150 ohms, 1 x 56 
ohms, 1 x 47 ohms, 1 x 4.7 
ohms, 1 x 250k log 
potentiometer, 1 x 10k linear 
potentiometer 


choke (Cat.L-1900), CFW455E 
ceramic filter (Cat.L-1610), and 
case (Cat.H-2520) from Dick 
Smith Electronics. The PCB is 
also available from RCS Radio 
and from Acetronics PCBs. 

Note: stocks of the TEA5550 are 
not expected to be available until 
about mid-January. 
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Don’t get up. Press the button on this 

Infrared remote 
control switch 


Want to switch your TV set on or off from the 
comfort of your lounge chair? This infrared 
remote control unit can switch any appliance at 
the touch of a button. 



by GREG SWAIN 


The receiver is capable of 
switching mains appliances 
rated up to 1800W. 



There are many situations where it 
would be convenient to switch a mains- 
appliance on or off without actually 
having to walk over to the mains outlet. 

With this project, you can turn the 
TV set off after the late night movie 
without getting out of bed, control a 
table lamp from your lounge chair, or 
switch an outside light on when you ar¬ 
rive home late at night. 

Other possible uses include switching 
a radio on or off, operating motorised 
curtains, or controlling an electric jug. 
Press the transmitter button once and 
the appliance turns on. Press it again 
and the appliance turns off. What could 
be neater? 

The project can also be used as an 
ad-killer for TV. Normally, it uses a 
relay to switch power to a mains output 
socket. However, the wiring can 
easily be modified so that the relay con¬ 
tacts switch a loudspeaker in and out of 
circuit. 

Presentation 

The Infrared Remote Control Switch 
comes in two parts: a small handheld in¬ 
frared transmitter, and a companion re¬ 
ceiver. 

The transmitter is truly pocket size 
and is housed in a neat little plastic case 
with an integral clip on the back and a 
pushbutton on the top. It can be carried 
around in your pocket or clipped to 
your shirt. The receiver is also housed 
in a plastic case and is fitted with a 
3-pin mains socket on the rear panel. 

Overall dimensions are 36 x 60 x 
20mm (W x D x H) for the transmitter, 
and 95 x 135 x 48mm (W x D x H) for 
the receiver. 

How it works 

In use, the receiver is simply plugged 
into the mains and the appliance to be 
controlled plugged into the socket on 
the rear panel. Appliances with ratings 
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up to 1800W can be used, the limit 
being set by the ratings of the relay 
contacts and associated wiring. 

When the transmitter button is 
pressed, the transmitter sends out a 
burst of modulated infrared light. At 
the same time, a small red LED adja¬ 
cent to the button lights to indicate that 
a signal is being transmitted. 

The receiver unit decodes the trans¬ 
mitted signal and switches the internal 
relay to control the mains outlet. Two 
front-panel LEDs indicate the receiver 
status. The first, labelled ‘SIG’ (short 
for signal), comes on whenever a signal 
is received from the transmitter. The 
second, labelled ‘ON’, turns on when 
the relay turns on. 

Provided the line of sight between the 
transmitter and receiver is clear, a con¬ 
trol distance of about 12 metres can be 
expected. This range is dependent on 
several factors. Electrical noise, strong 
light or strong RF signals may affect the 
sensitive high gain front-end of the re¬ 
ceiver but, even under adverse condi¬ 
tions, the system will still operate over 
the full length of an average-size room. 

Note that the transmitter is designed 
to deliver maximum output when the 
button is first pressed. After that, the 
transmitter output drops to a much 
lower level. Once the button has been 
pressed, maximum output can only be 
regained by releasing the button for ap¬ 
proximately 10 seconds. 

This feature is designed to increase 
battery life. 

Circuit details 

Let’s now take a look at the circuit. 
We’ll begin with the transmitter. 

At the heart of the transmitter are 
two TLC555 timer ICs. These generate 
a 35kHz carrier signal which is pulse 
modulated at 1.5kHz. This is done so 
that the receiver can selectively decode 
the signal from the transmitter and re- 


Left: the compact handheld 
transmitter unit. 

Below: the receiver circuit consists of 
a preamplifier/detector (IC1), a phase 
lock loop tone decoder (IC4), and an 
output latch circuit (IC3b). 
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Above: view showing how the rectangular shield is mounted on the underside of the PCB. 



Infrared 

switch 


ject signals from other sources. 

The TLC555 is essentially a CMOS 
version of the familiar 555 timer. IC1 is 
wired in astable mode and generates the 
1.5kHz modulating frequency, as set by 
Rl, R2, C2 and Dl. 

Note that Dl is forward biased during 
the charge cycle and reverse biased dur¬ 
ing the discharge cycle. It thus modifies 
the output frequency and gives a 1:3 
output duty cycle, as determined by the 
ratio of the two timing resistors. 

The output from IC1 appears at pin 3 
and consists of a pulse train that is al¬ 
ternately high for 160pts and low for 
500/xs. This pulse train is used to con¬ 
trol IC2 which is the carrier generator. 

R3, R4 and C4 set the output fre¬ 
quency of IC2. When pin 3 of IC1 is 
high, IC2 is enabled and generates the 
35kHz carrier signal. Conversely, when 
the output of IC1 is low, IC2 is disabled 
and its output remains high. 

The resultant pulse modulated carrier 
signal appears at pin 3 and drives tran¬ 
sistor output stage Q1 and two infrared 
LEDs (LED 2 and LED 3). At the 
same time, LED 1 is rapidly pulsed on 
and off by the carrier signal and thus 
appears to be continuously lit. 

Resistor R7 limits the peak current 
through the two infrared LEDs to about 
1A. While this level of current may 
seem excessive, the LEDs are in fact 
operated well within their ratings due to 
the low duty cycle of the carrier wave¬ 
form (approx 1:15). 

Power for the circuit is derived from a 
small 12V lighter battery and is 
switched to the circuit via SI (which 
serves as the transmit switch). Because 
the battery is quite small, some form of 
energy management is necessary other¬ 
wise it would soon go flat. This is where 
C6 and R8 come in. | 

Initially, with SI off, C6 charges via 1 
R8 to the full potential of the battery. 
Thus, when SI is pressed, the full bat¬ 
tery voltage is applied by C6 to Q1 and 
the infrared LED output stage. This 
scheme ensures maximum initial output 
from the infrared LEDs and • increases 
the maximum range. 

C6 subsequently quickly discharges 
via the forward-biased output stage. 
Resistor R8 then comes into play and 
limits the current through the output 
stage to about 2mA. The transmitter 
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This view shows how the metal shields, photodiode and LEDs are mounted on the 
receiver PCB. 


will now still operate, but over a much 
reduced range. 

Maximum range can only be achieved 
again by releasing SI for about 10s, as 
noted previously. This time is set by the 
time constant of R8 and C6, and the in¬ 
ternal resistance of the battery. 

If it were not for the above scheme, 
the range would either be severely lim¬ 
ited or the battery would quickly go 
flat. As it stands, the battery should last 
for many months before requiring re¬ 
placement. 

Receiver 

The receiver circuit can be broken up 
into three broad sections: an input 
preamplifier/detector, a PLL (phase 
lock loop) tone decoder, and an output 
latch/relay driver circuit. 

The incoming infrared light is picked 
up by an LTR-536AB photodiode 
(PHD1) and applied to pin 7 of IC1. 
Made by NEC, this IC is a dedicated 
high-gain preamplifier/detector designed 
specifically for use in infrared remote 
control systems. It provides bias for the 
external photodiode and contains an 
amplifier stage, a limiter, a peak detec¬ 
tor, and an output waveshaping buffer. 

The internal amplifier stage is tuned 
by LI and C3. These set the centre fre¬ 
quency to 35kHz to match the carrier 
frequency generated by the transmitter. 
The following detector stage extracts 
the 1.5kHz modulation signal from the 
carrier and passes it via the wave¬ 
shaping buffer to the output (pin 1). 

The resultant 1.5kHz signal is subse¬ 
quently buffered by Schmitt trigger 
IC2a and applied to the clock input of 
IC3a, a 4013 D-type flipflop. IC3a di¬ 
vides by two and converts the input 
waveform to a 50% duty cycle. 

The 750Hz output from IC3a is ex¬ 
tracted from pin 1, clipped by diodes 
D1 and D2 and coupled via C8 to pin 3 
of IC4, and the LM567 tone decoder 
IC. Inside the tone decoder is a phase 
lock loop. VR1, R7 and CIO set the 
centre frequency of the PLL to 750Hz, 
while Cll sets the detection bandwidth. 

Whenever it receives a 750Hz signal, 
IC4 switches its pin 8 output low. C12, 
in conjunction with C13, stretches the 
output pulse to around 1.5 seconds, 
while R9, RIO and C14 provide further 
output filtering. IC2b and IC2c buffer 
the low output from IC4 and drive LED 
1 (the signal received LED). 

Latch circuit 

IC3b forms the output latch circuit. 
Each time pin 6 of IC2b switches high, 
IC3b toggles, its Q and Q-bar outputs 


going alternatively high and low. The 
Q-bar output drives output transistor 
Q1 via parallel Schmitt inverter stages 
IC2e and IC2f. 

When Q-bar is low, Q1 turns on and 
activates the output relay. At the same 
time, the Q output drives LED 2 via 
IC2d to indicate the “ON” condition. 
When the next pulse is received from 
IC2b, Q-bar goes high, Q goes low, and 
Ql, the relay and LED 2 switch off. 

C15 and R12 provide power-on reset 
for IC3b. This sets Q low and Q-bar 


high and ensures that the relay remains 
off when the receiver is first powered 
up. 

Power for the circuit is derived from a 
mains transformer with a 9V secondary. 
This drives a bridge rectifier (D4-D7) 
and a 1000/xF filter capacitor (C16) to 
provide a nominal 12V rail (depending 
on the load). Rl/Cl and R5/C6 decou¬ 
ple the supply rail to the photodiode 
and IC1, while ZD1 provides a regu¬ 
lated 6.8V supply for the LM567 tone 
decoder. 


RECEIVER PARTS LIST 


1 plastic case assembly with 
pre-punched panels and 
screened lettering 
1 printed circuit board, code 
ZA-1655, 100 x 70mm 
1 3-pin 10A mains socket 
(HPM55) 

1 9V 150mA mains transformer 
1 3-core mains cord with 
moulded plug 

1 1 PC-mounting mains terminal 
block 

1 12V DPDT relay, 240V 10A 
contacts 

1 5mH RF choke 

2 pre-made tinplate shields 
4 PC stakes 

3 75mm lengths of 24/0.2mm 
hookup wire (brown, blue and 
green) 

2 3 x 9mm Philips-head screws 
2 3 x 19mm Philips-head screws 

4 3mm hex nuts 
4 3mm washers 
Semiconductors 

1 uPC1373H preamplifier 
1 74C14 hex Schmitt inverter 
1 4013 dual D-type flipflop 
1 LM567 PLL tone decoder 
1 BC337 NPN transistor 
4 1N4002 diodes 


3 1N4148 diodes 
1 6.8V 400mW zener diode 
1 LTR-536AB (BPW50) 
photodiode 
1 3mm red LED 
1 3mm orange LED 
Capacitors 

1 1000/iF 16VW PC-mounting 
electrolytic 

1 100/nF 25VW PC-mounting 
electrolytic 

1 47pF 35VW PC-mounting 
electrolytic 

1 25pF 25VW PC-mounting 
electrolytic 

3 ~\0pF 25VW PC-mounting 
electrolytics 

1 2.2pF 25VW PC-mounting 
electrolytic 

2 1/xF 50VW PC-mounting 
electrolytics 

3 OApF ceramics 
1 .047juF ceramic 
1 .OtpF ceramic 

1 .003/aF ceramic 
Resistors (0.25W, 5%) 

1 x IMfl, 1 x 470kft, 1 x 150kft, 

2 x lOOkft, 1 x 12kft, 1 x lOkft, 
2 x 1.8kft, 1 x Ikft, 1 x 820ft, 1 
x 680ft, 1 x 390ft, 1 x 22ft, 1 x 
5kft miniature horizontal trimpot. 
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Above: parts layout for transmitter PCB. 


Construction 

Construction is straightforward, with 
the parts accommodated on two small 
printed circuit boards (PCBs). The 
transmitter board is coded ZA-1657 and 
measures 32 x 45mm, while the receiver 
board is coded ZA-1655 and measures 
100 x 70mm. 

Begin construction by installing the 
parts on the transmitter PCB. No spe¬ 
cial procedure need be followed, but 
note carefully the orientation of the 
ICs, transistor, LEDs and electrolytic 
capacitors when they are being in¬ 
stalled. 

Capacitors Cl and C6 should be in¬ 
stalled so that they lie flat against the 
PCB, as shown in the layout diagram. 
Bend their leads as appropriate before 
soldering them in position. Note that 
the flat side of the switch body faces 
towards R8. 

The two infrared LEDs (grey) are 
mounted with their leads bent at right 
angles, 4mm from the LED bodies. The 
cathode (K) lead is adjacent to the flat 
edge on the side of each LED. The in¬ 
dicator LED (LED 1) should be left off 
the board for the time being. 

The case must now be modified to ac¬ 
cept the two infrared LEDs. To do this, 
position the PCB in the bottom half of 
the case and mark the two LED centre 
points. A rat-tail file can then be used 
to file two semi-circles in the front lip of 
the case. These semi-circles should each 


be 5mm in diameter and 2.5mm deep. 

This done, the two halves of the case 
can be clipped together and matching 
semi-circles filed in the top half. Check 
your work regularly as you progress by 
introducing the two LEDs to the holes 
(you can do this from outside the case). 

Don’t make the holes too big — the 
LEDs should just be a neat fit. 

Finally, the red indicator LED 
(LED 1) can be soldered into circuit. 
To do this, install the LED on the PCB, 
position the board in the top half of the 
case, and adjust the lead length so that 
the top of the LED lines up with the 
top of its access hole. The leads can 
then be soldered and trimmed. 

Note that the holes for the pushbut¬ 
ton switch and the indicator LED are 
part of the original case moulding. 

Construction of the transmitter can 
now be completed by fitting the battery 
(watch the polarity) and clipping the 
two halves of the case together. 

Receiver assembly 

Because IC1 (uPC1373H) in the 
transmitter is a high-gain stage, it must 
be shielded from adjacent circuit com¬ 
ponents. This takes the form of a simple 
U-shaped shield mounted on top of the 
PCB, and a rectangular shield plate 
mounted on the underside of the PCB. 

The shield components are cut from 
0.3mm-thick tinplate and are supplied 
ready-made with the kit. They are sup¬ 
ported on the board by means of four 
PC stakes. 

Begin assembly of the receiver PCB 
by fitting the PC stakes to the shield 
comer positions. After that, the various 
components can be installed, but leave 
C16 and the transformer off the board 
for the time being. 

As before, take care with the orienta¬ 
tion of the semiconductors and electro¬ 
lytic capacitors. Pin 1 of IC1 is indicated 
by a bevelled edge at one end of the 
IC. The IC should be installed with this 
adjacent to R4 (lOOkfl). 

Note that there are three wire links 
on the PCB. Link 2 and Link 3 should 


Where to buy the kit 

This project was developed at the Research and Development Depart¬ 
ment at Dick Smith Electronics Pty Ltd. It can be purchased as a kit of 
parts, either by mail order or from your nearest Dick Smith Electronics 
Store. 

The kit comes complete and includes fibreglass PCBs, plastic cases, 
pre-punched panels with screened lettering, and a construction manual. 
The cost is $69 plus postage and packing charges where applicable. 

Mail orders should be sent to: Dick Smith Electronics Pty Ltd, PO Box 
321, North Ryde, NSW 2113. Phone (02) 888 2105. 

Note: PC artworks are copyright © Dick Smith Electronics Pty Ltd. 
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TRANSMITTER 
PARTS LIST 

1 plastic case assembly 
1 printed circuit board, code 
ZA-1657, 32 x 45mm 
1 pushbutton switch (S-1200 
type) 

1 positive battery contact 
1 negative battery contact 

1 mini 12V battery 

Semiconductors 

2 TLC555 or 7555 CMOS timers 
1 BC640 PNP transistor 

1 1N4148 diode 

1 3mm red LED 

2 LTE-4208C (LD271) infrared 
LEDs 

Capacitors 

1 470ju,F 16W electrolytic 

1 1/xF 50W electrolytic 

2 .01/xF ceramics 

1 .0047/i.F ceramic 
1 .001/xF ceramic 

Resistors (0.25W, 5%) 

1 x 150kn, 1 x 47kfl, 1 x 27kD, 
1 x 3.3kO, 1 x 2.2kD, 1 x 2200, 
1 x 1700, 1 x 6.80 1/2W 


be installed only if the unit is to be op¬ 
erated as a mains switching device. 
These links should be sleeved with 
spaghetti insulation. 

The LTR-536AB photodiode must be 
stood off the PCB by 4mm. Make sure 
that it is correctly oriented — the cath¬ 
ode lead is indicated by the bevelled 
edge on the top of the case. 

The two indicator LEDs are installed 
with their leads bent at right angles 
about 4mm from their bodies. These 
should be installed at full lead length. 
Later on, they will have to be manipu¬ 
lated to fit through matching holes in 
the front panel. 

Take care when installing the two 
LEDs. LED 1 should be installed with 
its anode adjacent to PHD1, while LED 
2 has its anode adjacent to C7 (0.1/xF). 

Once all the components have been 
fitted, the metal shields can be installed. 
These are simply solder tacked to the 
four PC stakes previously fitted to the 
board. After that, C16, the mains trans¬ 
former, and the relay can all be in¬ 
stalled. 

Trim the leads of the transformer to a 
suitable length before soldering them to 
the PCB. Tlie centre tap of the second¬ 
ary is not used — it can be cut short 
and covered with heatshrink tubing or 
insulation tape. 

The transformer is secured to the 
PCB using machine screws and nuts. 

continued on page All 
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Easy-to-build unit uses pre-aligned module 

UHF Converter 
for Channel 28 


Are you one of the thousands suffering from 
lack of SBS programs on channel 0 because 
your set doesn’t have UHF? Build this UHF to 
VHF converter and come back to the world of 
good TV programs , minus advertising. The 
circuit goes together easily and does not 
require any alignment or adjustments. 

by LEO SIMPSON & BOB FLYNN 


Since Channel 0 ceased transmissions 
on January 5th this year, tens of thou¬ 
sands of people have contacted Special 
Broadcasting Service offices in Sydney 
and Melbourne asking what they have 


to do to receive Channel 28. We an¬ 
swered these questions in detail in the 
December 1985 issue in an article enti¬ 
tled “What to do about Channel 0/28”* 
In brief, if your present TV set does 


not have a UHF tuner, you have two 
choices, short of buying a new TV set 
incorporating UHF. First, if you have a 
VCR, you can use that to tune to UHF, 
substituting for the tuner in your TV 
set. (Unless your VCR is quite old, it is 
almost certain to include a UHF tuner.) 

Second, you can buy or build a UHF 
adaptor. That is the reason for this 
article. 

There are two ways of building a 
UHF to VHF converter. The first is to 
feed the UHF signal to an untuned am¬ 
plifier stage and then into a mixer stage 
where the incoming signal is hetero¬ 
dyned with the tunable oscillator to pro¬ 
duce a VHF output. This approach has 
the benefit of simplicity but can be very 
hard to tune and tends to be plagued 
with spurious outputs. 

The fact that the input stage is un¬ 
tuned also means unwanted strong sig¬ 
nals are prone to break through the 
mixer and cause interference. 

The second way is to use a standard 
UHF tuner module which has been 
modified to have its output at one of 
the low VHF channels instead of the 
TV intermediate frequency of 
36.87MHz. We have tried both ways 
and have plumped for the second be¬ 
cause it is straightforward, requires no 
adjustment and is easy to tune. 

We have arranged for the supply of a 
suitable tuner module from Dick Smith 
Electronics. Construction is simply a 
matter of installing this module on a 
printed circuit board, together with 
power supply components. The board is 
then assembled into a case with trans¬ 
former and hardware. 

Technical details 

The tuner module covers both UHF 
bands 4 and 5 — ie, from channel 28 
to 63 (526 to 820MHz) — and is a con¬ 
ventional varicap unit intended for use 
in TV sets with pushbutton station se¬ 
lection. In our case, it is continuously 
tuned by a 30-turn potentiometer which 
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The circuit uses a pre-aligned module and can be continuously tuned across the UHF TV band from channel 28 to 63. 


feeds a DC control voltage to the inter¬ 
nal varicaps. 

Overall dimensions of the module are 
93mm long, 40mm high and 25mm 
deep. 

The output of the module is at VHF 
channel 1 — ie, nominally at 57.25MHz 
— and is via one of five PC pins along 
one side of the module. The other four 
pins are for DC tuning voltage, positive 
supply, negative supply, and gain con¬ 
trol. The UHF input is via an RCA- 
style socket at one end of the module. 

Now let us have a look at the circuit. 


This mainly consists of the power supply 
for the tuner module plus the input and 
output connections. 

The power supply uses a small power 
transformer with a 12.6V secondary. 
This feeds a voltage tripler circuit con¬ 
sisting of Dl, D2, D3 and the three as¬ 
sociated 470/u.F capacitors. This provides 
an unregulated supply of about 42V DC 
which is fed to an LM317 adjustable 
3-terminal regulator to give 33V DC. 
This supply is used for the varicap tun¬ 
ing voltage. 

Note: in theory the voltage tripler cir¬ 


PARTS LIST 


1 PCB, code 6cv4, 107 x 92mm 

1 metal box with black crinkle 
enamel cover, DSE Cat No 
H-2743 or equivalent. 

1 varicap-tuned UHF tuner 
module with output at 
Australian channel 1 (available 
from Dick Smith Electronics) 

i power transformer with 12.6V 
secondary, Ferguson PF2851 
or equivalent 

1 DPDT slide switch 

1 SPST push-on, push-off switch 

2 chassis-mounting 75 Belling 
Lee sockets 

1 RCA plug 

1 2-way insulated mains terminal 
block 

3 solder lugs 

1 3-core mains cord and 
moulded 3-pin plug 

1 cordg'rip grommet or grommet 
and mains cord clamp 

Semiconductors 

4 1N4002 100PIV silicon power 
diodes 

1 red light emitting diode and 
bezel 


1 LM317 adjustable 3-terminal 
regulator 

1 7812 12V 3-terminal regulator 

Capacitors 

1 470/xF 35VW PC-mounting 
electrolytic 

2 470ju.F 25VW PC-mounting 
electrolytic 

1 10/xF 35VW PC-mounting 
electrolytic 

2 1/u.F 35VW PC-mounting 
electrolytic 

1 0.22/uF 25VW ceramic 

1 0.1/iF 25VW ceramic 

2 .01 pF 50VW ceramic 

Resistors 

(10%, 0.5W unless stated) 

1 x 6.8kfl, 1 x 2.7kfl, 1 x 22011, 
1 x 220D/1W, 1 x 20kfl multi-turn 
potentiometer with integral knob, 
1 x 20kll linear potentiometer, 1 
x 1OkH horizontal trimpot. 
Miscellaneous 

Hookup wire, 750 coax cable, 
tinned copper wire, sleeving for 
mains switch, screws, nuts, 
washers, solder. 


cuit should give an output of about 
three times the peak AC input voltage 
or around 60V but this type of supply 
circuit and the specified transformer 
have fairly poor regulation and so the 
output is loaded down to around 42V. 

An additional 12V 3-terminal regula¬ 
tor, fed from the 33V supply via a 22011 
1W resistor, is used to power the tuner 
module. It also feeds the 20kfl gain 
control via a 6.8kll resistor and the 
LED power indicator via a 2.7kH resis¬ 
tor. 

The gain control pin for the tuner 



tenna, a metre or so above the main array. 
Feed the downleads to an outdoor 
combiner mounted high on the mast, then 
run a single lead to the antenna input of 
the UHF Converter. Use 75-ohm coax for 
all leads. 
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UHF Converter 


module is connected to a 20kfl potenti¬ 
ometer which is connected to the + 12V 
supply via a 6.8kfl resistor. In use, the 
potentiometer is adjusted to give a 
noise-free picture. 

Bypass switch 

The only other feature of the circuit 
which needs to be discussed is the by¬ 
pass switch which is mounted on the 
rear of the case. This allows a combined 
UHF/VHF signal to be fed in from the 
antenna (or antennae) and eliminates 
the need to disconnect the converter 
when a VHF channel is being watched. 

When UHF is selected, the antenna 
signal is fed into the tuner module and 
the channel 1 output appears at the 
“TV” socket. When VHF is selected, 
the antenna signal is fed straight 
through to the “TV” socket, bypassing 
the tuner module which should also be 
turned off. 

Construction 

To accommodate the tuner module 
and its associated components, we have 
designed a printed circuit board measur¬ 
ing 107 x 92mm and coded 86cv4. This 
is built into a standard metal case with 
inside measurements of 132mm wide, 
140mm deep and 69mm high. (D.S.E. 
Cat. No H-2743). 

On the front panel, this has a push- 
on, push-off SPST power switch, a red 
power indicator LED and the small 
knob for the multi-turn potentiometer. 


On the rear panel is a pair of standard 
75-ohm Belling Lee coax sockets, a 
slide Switch for the bypass function and 
the manual gain control. 

Assembling the board should present 
no problems. All the small components 
should be mounted and soldered first, 
leaving the tuner module till last. When 
soldering the module into place, solder 
the pins first and then the two lugs at 
each end of the module case. We 
recommend the use of PC pins to termi¬ 
nate external connections to the board. 
Eight pins are required. 

When the board is complete, the case 
can be worked on. All the holes should 
be drilled before any assembly takes 
place. If you make or have Scotchcal 
front and rear panels, these can be used 
as a guide for the drilling of the neces¬ 
sary holes. 

The multi-turn potentiometer is sup¬ 
plied fitted with its own small knob and 
a clearance hole needs to be drilled for 
this in the front panel of the case. Natu¬ 
rally, this will affect the mounting posi¬ 
tion of the printed board, so look be¬ 
fore you leap. 

Note: we understand that Dick Smith 
Electronics may supply a different 
multi-turn potentiometer with a value of 
lOOkfl. They will modify the PCB art¬ 
work to suit. 

The small power transformer is 
mounted behind the printed circuit 
board but there is a problem in that one 


of its mounting lugs will tend to inter¬ 
fere with the self-tapping screw which 
secures the adjacent rubber foot for the 
case. Examination of the internal photo 
will show just where the transformer 
and other hardware is mounted. 

Note that the power cord should be 
passed through a grommeted hole in the 
rear of the case and secured with a cord 
clamp (or use a cordgrip grommet). The 
mains active and neutral wires should 
be terminated in an insulated terminal 
block while the earth wire is soldered to 
a lug secured by one of the transformer 
mounting feet. 

Fit insulating sleeving to the mains 
switch to cover the live terminals and 
thereby reduce the possibility of electric 
shock. 

The VHF output from the printed cir¬ 
cuit board to the bypass switch should 
be made via a 7cm length of shielded 
cable. The shield should be terminated 
at both ends: at the bypass switch end, 
as shown on the wiring diagram and at 
the board end, by soldering onto the 
case of the tuner module. 

Since the distance from the input 
socket of the tuner module to the by¬ 
pass switch is so short, it is not practical 
to use shielded cable. Instead, an RCA 
plug should be connected to the appro¬ 
priate terminal of the bypass switch 
using a short length of hookup wire. 
This can be twisted together with the 
earth return wire from the RCA plug to 
the solder lug for the “Antenna” socket 
on the rear of the case. 

When assembly is complete, check all 
your work carefully. Set VR1 so that 
the wiper is at mid-travel. Then apply 
power and connect a multimeter, set to 
its 50V DC range, between the anode 
of D4 (ie, the output of the LM317) 

f - 


°o ANTENNA 
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Above: actual-size rear panel artwork. 
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two turns clockwise which for our unit 
was not too far away from optimum 
tuning for channel 28. 

Now select channel 1 on your TV set 
and use the fine tuning control to obtain 
the best picture. This will involve a 
“hunt back and forth” job as you tweak 
the TV fine tuning control and the con¬ 
verter tuning potentiometer, to obtain 
the best picture. 

That done, rotate the gain control, 
VR3 anticlockwise until noise (snow) 
appears in the picture. Now rotate VR3 
clockwise until the noise just disap¬ 
pears. That completes the setting up 
adjustments. You can now enjoy SBS 
programs. 

Note: if your local SBS channel is on 
one of the band five channels, the 
above procedure is much the same ex¬ 
cept that the setting for the tuning con¬ 
trol will be more towards mid-travel. 

*If you missed our article in the Decem¬ 
ber 1985 issue, photostat copies are 
available for $4.00 including postage. 
Write to the Assistant Editor, Electron¬ 
ics Australia, PO Box 227, Waterloo, 
NSW 2017. © 


The rear panel carries the 75-ohm sockets, VHF/UHF selector switch, and gain control. 


and the earth return pin for the LED. 
Now adjust VR1 for a reading of +33V 
on the multimeter. 

Set gain control VR3 to its midway 
position and connect the converter be¬ 
tween your antenna lead and TV set. 
Now comes the tricky part. You have to 
tune your TV set to channel one and 
the converter to channel 28. As a first 


step, rotate the multi-turn tuning poten¬ 
tiometer VR2 for the converter fully 
anti-clockwise. 

You do this by rotating the knob 
umpteem times anti-clockwise until it 
comes to the click stop. This sets the 
converter to the bottom of UHF band 
four, which is where channel 28 sits. 
Now rotate the potentiometer about 


Infrared remote control switch ... ctd from page A6 


With the PCB assembly now complet¬ 
ed, attention can be turned to the plas¬ 
tic case. This is supplied with pre¬ 
punched front and rear panels. 

Fit the mains socket to the rear panel 
and wire it to the PCB using short 
lengths of mains-rated hookup wire. 
Take care with the mains wiring — the 
three socket terminals are clearly la¬ 
belled A, N and E (active, neutral and 
earth). 

The mains cord enters through a cord- 
grip grommet on the rear panel and its 
leads terminate in the 3-way terminal 
block installed on the PCB. 

Next, the red bezel can be fitted to 
the front panel. Cut off the rear tips of 
the shoulders and position them so that 
they meet the vertical edges of the 
photodiode. The two indicator LEDs 
can then be pushed through the front 
panel holes and the completed assembly 
installed in the case. 

The PCB is designed to fit over the 
integral mounting bosses in one of the 
case halves. Note that the front half of 
the board will be obstructed by one of 
two 3mm posts. This post should be re¬ 
moved using a pair of sidecutters. 

The top half of the case should be left 
off until after the adjustment procedure. 


Adjustment 

This procedure simply involves ad¬ 
justing VR1 to set the centre frequency 
of the LM567 tone decoder. 

To do this, set VR1 to mid-position, 
plug the receiver into the mains, and 
press the transmitter button. Check that 
the relay operates and that LED 1 lights 
for a brief period. If not, adjust VR1 
until a response is obtained (keep the 
transmitter button pressed during this 
procedure). 

VR1 can now be adjusted for maxi¬ 


mum range. Progressively increase the 
distance between the transmitter and re¬ 
ceiver (you’ll need another person to 
help you) and adjust VR1 each time 
until the relay operates. Continue this 
process until the maximum range is 
obtained. 

Finally, remove the centre-most boss 
of the top half of the case and clip the 
two halves of the case together. You 
can now plug a mains appliance into the 
receiver and switch it on and off to your 
heart’s content. © 



Above: the transmitter PCB fits neatly into the small plastic case. 


EA/DSE, HOLIDAY PROJECT BOOK 


All 



















Improve the sound from your VCR with this 

Dynamic Noise 
Reduction System 


Give the sound from your mono VCR a lift 
with this Dynamic Noise Reduction (DNR) 
System which reduces hiss and adds 
simulated stereo. The circuit uses the 
standard DNR chip from National 
Semiconductor. 

by GREG SWAIN 


Anyone who owns a mono VCR 
knows that the sound quality, as it fi¬ 
nally emerges from the TV set, is pretty 
lousy. In fact, it’s worse than from a 
mono cassette recorder without Dolby 
noise reduction. 

But it needn’t be so. Most VCRs in¬ 
clude an audio output socket which al¬ 
lows the sound to be routed to a stereo 
amplifier. That’s the first step to im¬ 
proving sound quality. 

The second step is to build and inter¬ 
pose this Dynamic Noise Reduction Sys¬ 
tem into the signal line between the 
VCR and the amplifier. Depending 
upon the circumstances, it is capable of 
providing a very worthwhile 18dB (max¬ 
imum) improvement in the signal-to- 
noise ratio. 

While this figure might not mean too 
much to many readers, your ears will 
certainly appreciate the difference. Less 
hiss adds up to much greater enjoyment 
of the audio sound track. As a bonus, 
the circuit processes the mono sound¬ 
track to give a realistic stereo effect and 
provides notch filtering of the TV line 
frequency (15.625kHz). 

Although mainly designed for use 
with VCRs, the Dynamic Noise Reduc¬ 
tion System could also be used with 
other audio sources where noise is a 
problem. For this reason, the circuit is 
capable of accepting both mono and 
stereo line level inputs. No provision 
has been made for line frequency ex¬ 
traction from stereo sources, however. 

So, if you want to get the best pos¬ 
sible sound from your VCR, this project 

A12 EA/DSE, HOLIDAY PROJECT BOOK 


is a must. It’s easy to assemble and the 
setting up procedure is a snack. 

Noise reduction systems 

Audio noise reduction systems fall 
into two broad categories: complemen¬ 
tary and non-complementary. In a com¬ 
plementary system, such as the Dolby 
and dbx systems, the signal is com¬ 
pressed during recording and then ex¬ 
panded in complementary fashion dur¬ 
ing playback. This effectively reduces 
the noise in the playback signal — 
hopefully to a level below the threshold 
of hearing. 


In a non-complementary system, on 
the other hand, noise reduction takes 
place in the playback mode only. This is 
the technique used in the DNR System 
described here. It’s main advantage is 
that it can be used with almost any 
audio source since no signal processing 
is required during recording. 

How it works 

At the heart of the circuit is the 
LM1894 stereo DNR chip from Na¬ 
tional Semiconductor. The operation of 
this chip depends on two principles: (1) 
in any playback system, the audible 
noise is proportional to the bandwidth; 
and (2) desired signals above a certain 
level are capable of masking the back¬ 
ground noise. 

As an aside, most background noise 
(hiss) occurs at frequencies above 1kHz. 
This means that the noise can be con¬ 
siderably reduced by filtering out these 
high frequencies (ie, by reducing the 
bandwidth). The DNR system does this 
in such a way as to leave the program 



The front panel controls include mono/stereo source switching, dnr in/OUT, and threshold. 







Specifications 


Gain. OdB; stereo input (note 1) 

Frequency response. 10Hz-20kHz; stereo input (note 1) 

Crosstalk. -54dB; Vin = 775mV 

Maximum input level . 3.2V stereo; 2.2V mono @ 1 kHz 

Signal-to-noise ratio. 75dB; stereo, unweighted, ref. 775mV 

S/N ratio improvement. 18dB maximum (note 2) 


Note 1: Due to the effects of the stereo simulator circuitry, it is difficult to 
specify gain and frequency response figures for mono operation. Mono 
gain is approximately -6dB. 

Note 2: the signal-to-noise ratio improvement is dependent upon noise 
content and spectral distribution of the source material. 


content largely unaffected. 

In essence, the LM1894 monitors the 
incoming audio signal and continuously 
adjusts the system bandwidth in re¬ 
sponse to the signal amplitude and fre¬ 
quency content. This means that, when 
low-level or low-frequency signals are 
present, the bandwidth is deliberately 
restricted to filter out the unwanted 
high-frequency noise. 

Conversely, when high-level or high- 
frequency signals are present, the noise 
is masked and the bandwidth is corre¬ 
spondingly expanded to pass the wanted 
program content. 

Fig.l is a block diagram of the 
LM1894 chip. In each channel is a vari¬ 
able cut-off low pass filter. These filters 
have a flat frequency response below 
the cut-off frequency, and a smoothly 


decreasing (-6dB/octave) response 
above the cut-off frequency. 

The cut-off frequency is continuously 
adjusted by means of a control voltage 
derived from a weighted filter-cum- 


detector network. This so-called ‘control 
path’ provides summing of the audio 
input, while the weighted filter prevents 
high level low frequency signals from 
activating the detector. 
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It all adds up to a very effective noise 
reduction system. For example, when 
just noise is present at the audio inputs, 
both filters have a -3dB bandwidth of 
about 1kHz, reducing the perceived 
noise by approximately 14dB. 

At the other end of the scale, when 
program material able to mask the noise 
is present, the filter bandwidths can be 
increased to as much as 30kHz to main¬ 
tain audio fidelity. 

The circuit 

Refer now to the main circuit dia¬ 
gram. This uses not one but two 
LM1894s in cascade to give an effective 
12dB/octave filter slope and up to 18dB 
noise reduction. TTiis steep rolloff 
characteristic is better suited to program 
material that is relatively deficient in 
high frequency content (eg, video 
tapes). 

Incoming audio signals are initially 
fed to mono/stereo source selector 
switch S2, and thence applied to pins 13 


and 2 of IC2. The filtered left and right 
channel outputs from IC2 subsequently 
appear at pins 11 and 4 respectively and 
are then fed directly to the inputs of 
IC3. 

Potentiometer VR4 is the Threshold 
control and sets the overall gain of the 
control path. The greater the degree of 
attenuation, the less signal fed to the 
control amplifier and the narrower the 
system bandwidth. In practice, the 
Threshold control is used to set the ini¬ 
tial operating conditions, depending 
upon the level of background noise. 

VR4 and its associated RC compo¬ 
nents on pin 5 of IC2 also form a high- 
pass filter which rolls off the control 
path response below 1.6kHz. This is 
done to avoid control path overload and 
to prevent high level low frequency sig¬ 
nals, such as drum beats, from unneces¬ 
sarily expanding the system bandwidth. 

Note, however, that there is no corre¬ 
sponding control circuit on pins 5 and 6 
of IC3. Instead, the detector output at 
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Above: parts layout diagram for the Dynamic Noise Reduction System. Note that n 
voltages are present on the PCB. 



CONTROL PATH DETECTOR 


AMPLIFIER AMPLIFIER 



Fig.l: block diagram of the LM1894 stereo 
DNR chip. 

pin 10 is tied back to the detector out¬ 
put of IC2. By this means, VR4 con¬ 
trols the low pass filters in both ICs. 

The 1/uF capacitor on pin 10 of both 
ICs filters the detector outputs and sets 
the attack and release times to 0.5ms 
and 60ms respectively. These values are 
within the response time of the human 
ear which means that attack and release 
transients are rendered inaudible. 

The left and right channel outputs 
from IC3 appear at pins 11 and 4 re¬ 
spectively and are fed to RCA output 
sockets via 1/uF coupling capacitors. In 
addition, the two outputs are mixed via 
27kft resistors and fed to a third RCA 
socket to provide a mono output. 

Stereo simulation 

So much for the DNR section of the 
circuit. Let’s now backtrack to the 
mono input and take a look at the 
notch filter and stereo simulator circuit¬ 
ry. These functions are all performed by 
IC1 which is a TL074 (LF347) quad op 
amp. 

ICla and IClb together form the 
15.625kHz notch filter circuit. Note that 
the bias for the non-inverting inputs of 
the two op amps is derived from a volt¬ 
age divider consisting of two 27kfl resis¬ 
tors strung across the supply rail. Trim- 
pot VR1 sets the notch centre frequency 
while VR2 sets the null. 

The notch filter output appears at pin 
8 of IClb and is applied to the stereo 
simulator circuit. This circuit is based 
on one that appeared in Electronics 
Australia in April 1983. It consists of op 
amps IClc, ICld and two twin-T filter 
networks. 

Twin-T filters are so named because 
they consist of two T sections. One sec¬ 
tion uses an R, 2C network and the 
other an R/2, C network. When the 
exact values are chosen, the filter gives 
a narrow notch with almost total cancel- 
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lation at its centre frequency. 

In this circuit, however, the compo¬ 
nents used are deliberately off value 
and this has resulted in broad notches 
of about 20dB at 200Hz and 5kHz. 
These broad notches ensure effective 
stereo simulation. 

The filtered signal from the twin-T 
networks is applied to the non-inverting 
inputs of IClc and ICld. IClc applies a 
gain of about two to this signal, as set 
by the ratio of the 68kfl and 33kft feed¬ 
back resistors. 

Unlike IClc, ICld is wired as a differ¬ 
ential amplifier. Note that the output of 
the twin T filter network is applied to 
the non-inverting input, while the signal 
on the inverting input is derived from 
the output of IClb via a 0.015/rF ca¬ 
pacitor and 47kfl resistor. The output 
from ICld represents the difference be¬ 
tween these two input signals. 

Thus, when the signals on pins 2 and 
3 are common (ie, they have the same 
phase and amplitude), they are can¬ 
celled and ICld has no output. When 


the signals are no longer common (as at 
the twin-T notch frequencies), only par¬ 
tial or nil cancellation occurs, depending 
upon the relative phase and amplitude 
differences between them. 

Trimpot VR3 allows the gain of ICld 
to be adjusted so that its output level 
matches that of IClc. The outputs of 
IClc and ICld become the left and 
right channels respectively and are AC- 
coupled to S2 via 1/xF capacitors. 

Power for the circuit is derived from a 
9V power transformer which drives a 
voltage doubler circuit consisting of D1 
and D2 and the two 1000/u.F capacitors. 
The output from the voltage doubler is 
then applied to a 3-terminal regulator 
which provides a +12V rail. A red LED 
wired in series with an 8200 resistor 
across the regulator input provides 
power on/off indication. 

Construction 

The Dynamic Noise Reduction Sys¬ 
tem is available as a complete kit of 
parts from Dick Smith Electronics. Con¬ 


struction mainly involves assembly of a 
single PCB which is coded ZA-1502. 
This is housed in a plastic instrument 
case measuring 200 x 160 x 65mm (W x 
DxH). 

No special procedure need be fol¬ 
lowed when wiring up the PCB al¬ 
though we suggest that the smaller com¬ 
ponents be installed first. The main 
thing to watch here is the orientation of 
polarised components. These include 
the electrolytic capacitors, the 3-termi¬ 
nal regulator and the ICs. 

The three toggle switches are all PC- 
mounting types and are soldered di¬ 
rectly to the PCB. Push them down 
onto the board as far as they will go be¬ 
fore soldering. Note that SI switches 
the mains — its terminals should be 
sleeved with plastic tubing to prevent 
accidental contact while the unit is 
being worked on. 

PC stakes are used to terminate exter¬ 
nal connections to VR4 and the RCA 
sockets. Twelve PC stakes are required 
in all. The transformer leads should be 
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Noise Reduction System 


trimmed to length and soldered direct 
to the PCB. 

Once the PCB assembly has been 
completed, the 6-way RCA socket panel 
can be mounted on the outside of the 
rear panel using machine screws and 
nuts. This done, slip the front panel 
over the switch shafts. The front and 
rear panels, with the PCB sandwiched 
between them, can then be installed in 
the case and the PCB secured to the in¬ 
tegral standoffs using self-tapping 
screws. 

All that remains now is to complete 
the wiring. Take care with the orienta¬ 


tion of the LED and note that the metal 
backshell of potentiometer VR4 is 
earthed via one of the pot terminals. 

The mains cord enters through a hole 
in the rear panel and is secured using a 
cord clamp grommet. The active 
(brown), neutral (blue) and earth 
(green/yellow) leads are connected to a 
mains terminal block installed on the 
PCB. 

Test and adjustment 

To test the unit, connect it into your 
hifi system, switch on and check that all 
controls operate correctly. All you have 


to do is connect the unit between the 
output of your VCR and the auxiliary 
inputs to your stereo amplifier. 

Alternatively, if you intend using it 
with a non-Dolby cassette player, the 
unit can be installed in the tape monitor 
loop between the outputs of the cassette 
player and the amplifier. The system 
can also be installed in the tape monitor 
loop if it is to be used with a graphic 
equaliser, or used with more than one 
signal source. 

Note that the DNR system should be 
installed in the signal path in front of 
the graphic equaliser (or any other tone 
control system), since adjustment of the 
equaliser alters the noise floor. 

Both the 15.625kHz notch filter and 
the stereo simulator require some initial 
adjustment. These adjustments are car¬ 
ried out under actual listening condi¬ 
tions and involve tweaking trimpots 
VR1, VR2 and VR3. Here’s what to 
do: 

(1) Set VR1 and VR2 to mid-range, 
and the DNR switch to out. 

(2) Switch on, wind up the treble con¬ 
trol of your amplifier, and listen for the 
15.625kHz whistle. Adjust VR1 for 
minimum level, then VR2 (rejection of 
better than -40dB should be possible). 

(3) Adjust VR3 for left and right 
stereo balance. 

Note: VR1 and VR2 in the notch fil¬ 
ter can also be adjusted by injecting 
15.625kHz from a signal generator into 
the mono input and observing the out¬ 
put on an oscilloscope. 

Using the DNR System 

Careful adjustment of the Threshold 
control is required if you are to get the 
best possible sound when using DNR. 
The procedure is really very easy: apply 
tape noise to the input (ie, no program 
material) and adjust the Threshold con¬ 
trol to a point slightly below where the 
noise comes up. This will ensure that 
the filters achieve optimum bandwidth 
when program material is present. 

Note that the Threshold setting will 
have to be altered for different sources, 
depending upon the noise level. You 
can compare the subjective improve¬ 
ment by switching the DNR unit be¬ 
tween IN and OUT. The DNR action 
should be most apparent between tracks 
and during soft passages, when it should 
remove nearly all of the hiss. 

Finally, do not wind the Threshold 
control back too far. The high fre¬ 
quency response of program material 
will be noticeably restricted if you do. 
With just a little practice, you’ll soon 
learn to accurately set the Threshold 
control by ear. © 



The rear panel carries the 6-way RCA socket panel. 


Where to buy the kit 

This project was developed in the Research and Development 
Department at Dick Smith Electronics Pty Ltd. It is available as a kit of 
parts only, and can be purchased by mail order or from your nearest 
Dick Smith Electronics store. 

The kit comes complete and includes a pre-drilled fibreglass PCB, a 
plastic case, pre-punched panels with screened lettering, and a con¬ 
struction manual. The cost is $99.00 plus postage and packing charges 
where applicable. 

Mail orders should be addressed to: Dick Smith Electronics' Pty Ltd, 
PO Box 321, North Sydney, NSW 2113. Phone (02) 888 2105. 

Note 1: PCB artwork copyright Dick Smith Electronics Pty Ltd. 

Note 2: The word “DNR” and the symbol used on the front panel of 
this project are registered trade marks of National Semiconductor Cor¬ 
poration, USA. Under the terms of the licencing agreement with National 
Semiconductor, the LM1894 cannot be purchased separately, either 
from Dick Smith Electronics or from any other source (except as a re¬ 
placement item). 
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An easy-to-build 


UHF wattmeter 


Dick Smith Electronics has just released a UHF 
wattmeter kit suitable for use by amateurs and 
CB operators. Featuring stripline circuitry, the kit 
is easy to build and use, and allows 
measurements of forward and reverse power to 
be made. SWR can be calculated from these 
using a simple conversion chart. 


This project was conceived early in 
1984 by Gil McPherson and Garry 
Crapp of Dick Smith Electronics. It was 
prompted mainly by enquiries from 
people who had built the “Explorer” 
UHF transceiver kit. This very popular 
project was published in Electronics 
Australia in September, October and 
November, 1983. Over 500 of these 
transceivers have been built to date, so 
there is certainly a need for an 
instrument of this type. Naturally many 
other people could use such a device, 
amateurs and CB operators in particular. 

Basically, the unit is an insertion type 
RF wattmeter, capable of measuring 
power in either forward or reverse 
directions, into a 5012 load. These 
measurements allow for the calculation 
of VSWR. By making use of this ability 
to simply calculate SWR, the fiddly 
controls and complex scales normally 
required on an SWR meter have been 


done away with. There are only two 
scales on the Dick Smith UHF 
Wattmeter, a 10W scale and a 50W 
scale. There is a forward/reverse switch 
to select the measurement direction, and 
a range switch to select the appropriate 
power range. 

The ability to measure reverse power 
directly is especially useful when tuning 
an antenna system. In this situation it is 
necessary to minimise reflections, and 
the ability to continuously monitor the 
power reflected from the antenna is 
invaluable. Similarly, the same feature is 
useful when testing a suspected faulty 
antenna. 

The accompanying circuit diagram 
shows just how simple the UHF 
Wattmeter is. The heart of the circuit is 
the stripline in which the coupling 
currents are sampled. These are rectified 
and used to drive the meter movement. 
The stripline is etched onto a printed 


circuit board, which holds the 75fl 
resistors, the hot carrier diodes, and the 
feedthrough capacitors Cl and C2. 

The trimpots and the switches are 
mounted on a second printed circuit 
board which is held in place in the case 
by means of the switches themselves. 

As can be seen in the accompanying 
photograph, the UHF Wattmeter is 
housed in a black aluminium case. The 
input and output BNC sockets are 
mounted on the rear of this box. 

This kit is available only from Dick 
Smith Electronics, who are supplying it 
complete with all parts and a 
comprehensive instruction and assembly 
manual. The manual sets out a detailed 
construction procedure, as well as a 
calibration procedure which requires no 
more equipment than a variable power 
supply, a multimeter and a 10012 resistor. 
In addition, for a fee, Dick Smith 
Electronics will calibrate your completed 
wattmeter against a Bird Model 43 
Throughline Directional Wattmeter, an 
industry standard instrument. 

Retail price for the Dick Smith UHF 
Wattmeter is $49.95. This price includes 
all components necessary to get the 
wattmeter going, the instruction and 
assembly manual and a chart for the 
calculation of SWR from the forward 
and reverse power readings. The Dick 
Smith catalog number for the kit is K 
6312. The charge for calibration is 
$15.00. ® 
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No skill required. Build these 

Budget 2-way 

Loudspeakers 

by LOUISE UPTON & LEO SIMPSON 



When Dick Smith Electronics 
approached us with the idea of producing 
a new compact loudspeaker system 
which would suit those on a budget, we 
leapt at the idea. After all, most people 
do not have large living rooms so a 
compact speaker system is likely to have 
wide appeal. This is supported by trends 
in the high fidelity marketplace where 
compact speakers are booming while the 
larger systems are in the doldrums. 

Still, while compact speakers may be 
all the go, no one wants to sacrifice 
overall performance to gain those svelte 
dimensions. We want wide-range sound, 
plenty of power handling, reasonable 
efficiency and the capacity to handle 
bass boost — to kick things along at the 
odd party or two. 

This new system from Dick Smith 
Electronics really fits the above 
prescription to a tee. It is a two-way 
system with a bass reflex enclosure of 
16.7 litres internal capacity. 

The loudspeakers are made by 
Magnavox (Australia) Pty Ltd, a 
company which has turned out a number 
of very successful hifi drivers in the past. 
The woofer is the Magnavox 6MV, a 
nominal 15cm driver which is fully 
characterised with Thiele-Small 
parameters. The 6MV has an effective 
cone diameter of 115mm and a large 
foam rubber roll surround. The voice coil 
diameter is 38mm, although this is 
disguised by the much larger shiny 
aluminium dust cap. 

Its compliance volume, Vas, is 19 
litres, its free-air resonance is 47Hz and 
its Qt is 0.36. Using these parameters, 
Dick Smith Electronics and Magnavox 
have jointly designed a vented enclosure 
which has a close approximation to a 
Butterworth alignment of 49Hz. This 
gives good overall efficiency, good bass 
down to a little below 50Hz and a 
compact enclosure volume of just 16.7 
litres. 

A suitable match for the 6MV woofer 
is the Magnavox 3AC tweeter which has 
closed-back construction to allow it to be 












Fancy a low cost compact loudspeaker system 
that is a cinch to build? If so, here is the ideal 
answer. This two-way system from Dick Smith 
Electronics costs just $229 for a complete kit of 
two loudspeakers, with everything included. You 
can easily put them together in a couple of 
evenings. 



housed in the same enclosure as the 
woofer. This has a curvilinear cone with 
an effective diameter of 81mm and a 
frequency response up to beyond 18kHz. 
Specifications for both the woofer and 
tweeter are shown in the panel 
accompanying this article. 

The tweeter is about 5dB more 
sensitive than the woofer which means 
that it has to be fed via an attenuator to 
match it precisely to the bass driver. 


PARTS LIST 

2 enclosure kits, including grille 
cloth frames 
2 6MV 8Q woofers 
2 3AC 80 tweeters 
2 0.74mH air-cored inductors 
2 0.35mH air-cored inductors 
2 P 1764 two-way terminal panels 
2 crossover PCBs 
2 PVC 50mm ID vent tubes 
28 self-tapping screws 6g x 
12mm 

16 countersunk woodscrews 8g 
x 25mm 

Capacitors 

4 22/iF bipolar electrolytics 
2 10/xF bipolar electrolytics 
6 6.8pF bipolar electrolytics 
2 4.7jiF bipolar electrolytics 

Resistors 

6 X 220 1W, 4 X 12Q0.5W 

Wire 

1.6m red insulated wire (13 x 
.12mm or similar) 

1.6m black insulated wire (13 x 
.12mm or similar) 

Miscellaneous 

0.8m X 0.7m Innerbond lining, 
contact adhesive, PVA glue, draft 
excluder tape (Engel’s No. 5 or 
equivalent). 



BLACKO 

J 

9 


LI = 119T, 1.25mm ENAMELLED COPPER WIRE 

ON A 43mm DIA. x 18mm WIDE FORMER. 

L2 = 83T, 1.25mm ENAMELLED COPPER WIRE 

ON A 43mm DIA. x 18mm WIDE FORMER. 

The crossover is a second order network with impedance equalisation for the woofer. 
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The assembled cabinet is held together by 
strips of masking tape until the glue dries. The 
woofer cutout is adjacent to the base board. 


Budget 2-way 



The input leads must be passed through the 
rear panel before soldering them to the 
terminal panel. 
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Crossover network 

The crossover network is a second- 
order network for both the woofer and 
tweeter. This means that both the 
tweeter and woofer signal drive is rolled 
off at 12dB/octave. For the woofer, LI 
and Cl roll off the signals above 2.4kHz. 
In addition, the parallel combination of 
Rl, R2 and R3 (7.30) in series with the 
parallel combination of C2a and C2b 
(15/xF), provides impedance equalisation 
for the woofer. 

This is necessary to remove the effect 
of the voice coil inductance which would 
otherwise reduce the efficacy of LI, Cl, 
and stop the 12dB/octave rolloff slope 
from being achieved. 

The high frequency section is an 
elliptical filter which, in addition to its 
role as a high pass filter, also effectively 
prevents unwanted response from the 
tweeter at its resonance peak 
(approximately 1.3kHz). The 6fi series 
resistance (R4 and R5 in parallel) 
provides the required 5dB attenuation as 
well as the correct source impedance for 
the high pass filter. 

The power ratings of the resistors used 
in the crossover have been chosen to be 
adequate for use when playing normal 
program material. Anyone who wishes 
to apply continuous high level test 
signals to the system may have to fit 
higher rated components. 

The frequency response of the 
complete system is within ±4dB over 
most of the audible frequency range. 
These figures are very good for a budget 
loudspeaker system and will stack up 
well in comparison with many more 
expensive “name” systems. In practice, 
the bass response is smoothly maintained 
down to just below 50Hz and it can 
easily handle bass boost if the situation 
seems to need it. Treble response is well 
maintained up to the limit of audibility 
with some “presence” in the midrange 
which tends to slightly increase the 
overall efficiency, which is quite 
reasonable anyway. 

Power handling is quoted nominally at 
40 watts but they will comfortably 
handle the full power of a 100 watt per 
channel stereo amplifier on normal 
program material. 

Taken all round, the new System 17 is 
a bargain loudspeaker system which 
gives a surprising amount of “sound 
punch” for your dollar. It’s easy to build 
too. We’ll let Louise Upton take up the 
story at this point. 

Construction 

“If you can do it, anyone can!” With 
this back-handed compliment, I was 
given the task of putting these nifty little 
speakers together. Tackling such a task 
for the first time was a trifle daunting. 
The question entertaining everyone was. 


Apply a small amount of white sealant to the 
rear of the crossover PCB before securing it 
to the rear panel with self-tapping screws. 

loudspeakers 


Solder the input leads then apply sealant to 
the terminal panel before screwing it into 
position. 








The tweeter is mounted on the inside of the baffle using four 12mm self-tapping screws. 


“Would it work when I had finished?” 
With a stiff upper lip, I set to work. 

Before me lay all the components for a 
pair of high quality loudspeaker systems 
at a bargain price. Designed in line with 
the universally highly-regarded 
“Thiele/Small” parameters outlined in 
our August and September 1981 issues, 
these new bookshelf speakers certainly 
looked as though they would fulfil their 
promises. All that remained was to prove 
the theory in practice. I decided to make 
one complete enclosure at a time, and So 
learn from any mistakes I might make 
with the first one. 

To make things as easy as possible the 
enclosure is essentially a wraparound 
construction. The four sides of the 
enclosure are precision machined so that 
they will fold up around the front baffle, 
to form a box. In this way, no special 



Draft exclusion tape is applied to the cleats to 
provide an airtight gasket for the rear panel. 


tools or wood working skills are required. 
As they said, “if I could do it, anybody 
could.” 

The procedure for putting the 
enclosure together is delightfully simple. 
Lay out the continuous side piece on a 
flat surface such as the floor or large 
table. The three fold joints should be 
flexed as little as possible because it is 
only the external veneer which keeps the 
whole thing from breaking into four 
pieces at this stage. Then run a fillet of 
PVA glue (such as Selleys Aquadhere) 
into each of the V-cuts for the three fold 
joints and then into the rebate for the 
baffle board. 

Next, place the baffle board into the 
rebate for what will become the base 
panel (ie, the woofer cut-out should be 
closest to the base board). 

The enclosure is then carefully 



Make sure that you don’t transpose the 
loudspeaker leads. 


wrapped around the baffle, making sure 
that no stress is placed on any of the 
three corner joints. That done, the final 
corner is held together with strips of 
masking tape or pressure sensitive tape, 
applied to place as much pressure on the 
joint as possible. (This is shown in one of 
the photographs). 

Leave the enclosure for about 30 
minutes or so, to give the PVA glue 
plenty of time to dry. 

The rear panel is then a push-fit into 
the now-formed box and it is secured 
with eight wood-screws into the four 
cleats which are already fitted to the 
wraparound section of the enclosure. 
That does not happen until later though. 

Constructing the crossover network 
seemed the next logical step. Two 
prewound air-cored inductors, a variety 
of resistors and bipolar capacitors, and 
the flying leads sat waiting to be 
assembled and soldered into the printed 
circuit board. 

I glued the two coils onto the printed 
circuit board with contact cement. This 
is necessary because the coils are too 
heavy to be supported by their leads 
alone. 

Once the coils are in place, they can be 
soldered into circuit. Don’t forget to 
scrape the enamel off the ends of the 
copper leads before soldering them into 
place. The capacitors were bipolar and so 
did not have a specific orientation. This 
means that they could be soldered into 
the board either way around. The same 
can naturally be said of the resistors. 

One tip that I found handy though, is 
to place all the components on the board 
so that their values can be easily read. 
This made it so much easier to check my 
work when all the components were in 
place. 

To secure the crossover network in 
place on the back panel use a small 
amount of white sealant (such as Bostik) 
under the non-copper areas of the PCB 
and then screw the PCB to the rear 
panel, using four 12mm long self-tapping 
screws. 

The next few steps involve fixing the 
terminals to the rear panel. This step 
confused me, so you have to follow the 
wiring diagram exactly. 

Use a red wire for the positive (+) 
input wire and a black wire for the 
negative (-) output. The same applies to 
the flying leads connecting the tweeter 
and woofer. 

Tin the ends of all the wires and the 
terminal connections before attempting 
to solder the leads from the crossover to 
the terminals. Pull the wires through the 
hole in the rear panel and connect the 
red wire to the red terminal and the black 
to the black. To fix the terminals to the 
rear panel apply some sealant to the back 
of the terminals and then screw them 
into place, using two 12mm long self¬ 
tapping screws. 
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(1) Ordmr by Phone: it’s (nick and euyl 

No matter where you live In Australia, It will 
oost you Just a local call for a feet and 
convenient call to our credit card orderilne 
Yes, as well as our original number — (08) 888 
3800 — we now have a special toll-free 
number — (008) 88 6610 — for our intra-state 
and interstate customers. So no matter where 
you are in Australia, you can order for the cost 
of Just one local call 

Payment may be made through your_ 

credit card: Bankcard, Visa or Mastercard. 

(«) Order by Computer: 81st century ordering! 

If you own a computer, you must know about 
the Dick Smith Electronics Demote Bulletin 
Board System - (08) 887 8876. As well as all 
the features of this free service, a special 
section has been included to allow you to order 
via your computer! Yes, you can call the KBBS 
even at three o’clock in the morning to place 
your order and charge It to your credit card... 
for lightning fast despatch Full details from the 
DSE KBBS (08) 8878876. 

(8) Order by Pax: quick, convenient and certain 

Especially for those with access to facsimile 
machines (and that seems to be an incredible 
number these days!) we've installed a fax 
machine, ready for your order anytime — day 
or night And the best part about fax is you 
know the order is in writing — as you wrote It: 
there can’t be any m < """ —■"——-- — 

machine is group on 
number is (08) 888 3631 
(4) Order by Teiei: 

A huge number of our DSXpress customers are 
companies In remote areas. Most of them have 
telexes! Once again, our telex machines are 
ready for you 84 hours per day — and you can 
be assured your order will receive Instant 




it Telex Number: (AA) 80036, Answerback: 
DICKS 

(8) Order by Telegram: it’s speedy! 

Even if you don’t have a telex, you can have 
your order delivered at almost the same speed 
by using the Australia Post Telegram Service. 
Many of our remote area customers find It 
extremely convenient — and you can have the 
telegram delivered to us, or delivered to our 
Telex number. 


(8) Viatel 

Easy to use — full catalogue available — 
brochures and weekly specials. 

Always uj^todate — use the latest way to 

(7) Order by Mail: the old faithful 

If you haven’t ordered from us before, you 
haven’t had a chance to find out about out 
lightning fast service and all the other features 

And you also won’t know how easy It is; how 
convenient to shop from the comfort of your 



Above: the assembled crossover network. The coils are glued in position using contact adhesive. 
Below is the parts layout for the PC board. 



At this stage the use of a multimeter to 
check for continuity in the circuit can 
quell a number of mounting fears about 
how the whole thing is progressing, or 
not progressing, as the case may be. 

Switch your multimeter to the low 
“Ohms” range and check the continuity 
of all leads and connections to the board. 

Baffle assembly 

After checking the crossover network 
and its connections, I was able to turn 


my attention to the baffle board. The 
first step was to mount the vent tube 
which is a piece of PVC pipe, 110mm 
long and with inside diameter 50mm. 
This is secured into place with contact 
cement. 

The way I did it was to apply the 
contact cement to the outside of the tube 
and then force it into the appropriate 
baffle hole, making sure that it is 
properly aligned with the baffle front 
surface, I am well aware that this is not 
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Budget 2-way loudspeakers 



the usual way to use contact cement but 
if you do it the regular way, applying it 
to two surfaces and letting them dry, it 
would be impossible to push the tube 
fully into place before the adhesive 
“grabbed” the tube. 

That done, the tweeter could be 
screwed into place, inside the enclosure, 
using four 6g x 12mm self tappers. 

Mounting the woofer was a different 
process. It is secured to the front of the 
baffle, rather than the rear, as for the 
tweeter. This means that a bead of wHite 
sealant has to be run around the rear of 
the woofer flange, before it is set into 
place and secured with four 12mm long 
self-tapping screws. 

Solder the four flying leads to the 
speakers, making sure that the 
connections have all been tipned to give 
a proper joint. Make sure that you don’t 


confuse the wires to the tweeter and 
woofer. I actually did this on one of the 
pair of speakers so that the woofer was 
receiving the tweeter drive and vice 
versa. 

This resulted in a very emasculated 
sound from the speaker system and the 
fellows in the laboratory all fell about 
laughing and giving each other bruises 
from excessive nudging. 

The next step, after connecting all the 
flying leads, is to loosely roll up the 
supplied Innerbond filling material and 
place it into the enclosure. It is supposed 
to just loosely fill the space, not be 
jammed tightly into it. 

Most important, the four cleats which 
secure the rear panel have to be treated 
to stop air leaks. The enclosure has to be 
airtight, otherwise the vent tuning will 
be degraded. The way we provided a seal 


was to apply strips of draft exclusion tape 
(adhesive backed foam: Engles No. 5) to 
the cleats. This produces an effective air 
seal gasket which is not likely to be 
ruined if the rear panel has to be 
removed in the future, for any reason. 

Finally, I was able to push the rear 
panel into place and secure it with eight 
countersunk screws. Shortly after, I 
discovered to my chagrin that the 
speakers were wrongly connected, as 
outlined above, and had to remove the 
rear panel to correct my mistake. 

Still, making the second system was 
much easier and I was able to avoid 
making any mistakes the second time 
around. 

The most satisfying step was to 
connect the newly completed speakers to 
my stereo system and listen. The sound 
was great! ® 
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Track down hidden transmitters 


Build this radio 
direction finder 


Want to find out where a radio signal is 
coming from? Or locate the source of an 
illegal transmitter? The radio direction finder 
described here will track it down using an 
electronically rotated antenna. 

by GREG SWAIN 


Physically, the radio direction finder 
consists of two separate units. One con¬ 
tains the control and display electronics 
and is located adjacent to an FM trans¬ 
ceiver or receiver; the other is a special 
antenna switching unit (ASU) which is 
connected to the control unit via a 
4-way cable. 


An electronic “compass” display con¬ 
sisting of 32 LEDs indicates the trans¬ 
mitter bearing. When a signal is re¬ 
ceived, its relative bearing to the an¬ 
tenna system is indicated by whichever 
of the 32 LEDs illuminates. 

In fixed installations, this allows the 
compass bearing of the signal to be di¬ 


rectly indicated to within ±5.6 degrees. 
When installed in a car, successive read¬ 
ings allow you to pinpoint the exact 
location of the transmitter. 

As such, the Dick Smith Radio Direc¬ 
tion Finder (or RDF for short) is just 
the ticket for tracking down illegal 
transmitters and anti-social radio opera¬ 
tors. Depending on the antenna system, 
it can operate on any band within the 
range 50-500MHz and will work with 
FM receivers ranging from pocket scan¬ 
ners to amateur radio and CB transceiv¬ 
ers. 

Radio direction finders of this type 
can cost around $600 or more, but this 
unit can be built for just $139. It was 
developed at Dick Smith Electronics 
and is available as a complete kit of 
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parts. We think it will be especially 
popular with amateur radio operators. 

How it works 

The theory of operation is reasonably 
simple. Radio signals received on a rap¬ 
idly moving antenna undergo a fre¬ 
quency shift due to the Doppler effect, 
an effect well known to anyone who has 
observed a moving car with its horn 
blowing. 

Consider a single antenna mounted on 
the edge of a rapidly spinning disc. As 
the antenna moves towards the source 
of the RF carrier, the apparent fre¬ 
quency will increase due to the Doppler 
effect. Conversely, as the antenna 
moves away, the frequency will de¬ 
crease. 

Thus, the rotating antenna causes fre¬ 
quency modulation of the received car¬ 
rier. When this type of antenna is con¬ 
nected to an FM receiver (the type most 
often used on 2 metres), a tone is 
heard. 

By analysing the phase of this tone, 
the direction of the transmitter can be 
determined. 

To avoid the obvious drawback of a 
mechanically rotated system, the Dick 
Smith RDF simulates a rotating antenna 
electronically. Four vertical whip anten¬ 
nas are arranged around a circle of 
diameter .07-0.4 wavelengths. These are 
electronically switched clockwise in se¬ 
quence such that all four antennas are 
scanned once every l/1250th of a sec¬ 
ond. 

This situation is equivalent to one 
vertical antenna mounted on the perim¬ 
eter of a disc spinning at 1250 revolu¬ 
tions per second. For a diameter of say 
800mm (for the 2-metre band), this re¬ 
sults in a tangential velocity of 3140 
metres per second. 

The deviation of the received carrier 
is determined as follows. For V « C, 
we can neglect relativistic effects and 
write: 


Fr/Ft = 1 - V/C 
also dF = |Fr - Ft| 
therefore dF = Ft x V/C 
where Fr is the received frequency, Ft is 
the transmitter frequency, dF is the fre¬ 
quency shift, C is the velocity of light (3 
x 10 8 m/s) and V is the antenna velocity. 

For V = 3140 m/s and Ft = 144MHz, 
the carrier will deviate 1.5kHz at a rate 
of 1250Hz. For lower carrier frequen¬ 
cies, the deviation will be proportionally 
lower. 

Note, however, that the 1250Hz 
modulating tone remains constant as it 
is a function of the antenna switching 
rate only. 

The output from the FM receiver is 
applied to the signal input of the RDF 
adapter and compared with an internal 
reference phase. The resultant phase 
angle appears as a 5-bit binary code and 
this is decoded to a one-of-32 output to 
drive the appropriate indicator LED. 

In addition, the detected audio tone 
can be monitored on an internal loud¬ 
speaker. This provides audible indica¬ 
tion that the receiver is correctly tuned 
to the transmitter frequency. 

The circuit 

Antenna switching is accomplished by 
first deriving a 2-bit binary code from a 
1MHz master oscillator. Here’s how it’s 
done: 

Inverter stages IC2a, b & c (4069) 
form the 1MHz oscillator with buffering 
provided by IC2d. This clocks decade 


counters IC4 and IC7, both of which di¬ 
vide by five to produce a 40kHz signal 
on pin 1 (CK) of IC10. 

IC10 is a 4024 7-stage binary counter. 
Its Q1-Q5 outputs directly drive the Dl- 
D5 inputs of IC12, a 40174 hex latch, 
while Q4 and Q5 also drive IC9 which 
is a 4555 one-of-four decoder. 

What happens is that IC9 accepts a 
2-bit binary code from IC10 and pro¬ 
vides the quadrature antenna switching 
signals. These signals are interfaced by a 
1488 line driver (IC6). The outputs of 
IC6 swing positive and negative in se¬ 
quence to provide bias for the matrix 
diodes (D201-D208) in the antenna 
switching unit (ASU). 

The diode matrix is arranged so that, 
at any given instant, three of the anten¬ 
nas are effectively shorted and only one 
is coupled to the receiver. For example, 
when pin 11 of IC6 is low (-9V), D205- 
D207 are forward biased and short out 
antennas 2 to 4. 

At the same time, D201 will also be 
forward biased while D202-D204 are 
turned off. Antenna 1 will thus be con¬ 
nected to the receiver. 

The detected audio tone from the FM 
receiver is applied to the input of the 
RDF adapter, limited by D1 and D2, 
and filtered by a single-pole active low- 
pass filter stage (IC5). This chip is de¬ 
scribed by National Semiconductor as 
an MF5 Universal Monolithic Switched 
Capacitor Filter. Basically, it is a gen¬ 
eral purpose active filter building block. 


V J 



COUNTER LED 

AND LATCH DISPLAY 
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Fig. 3 


Fig. 3: block diagram of the Radio Direction Finder. Signals from the antenna switching 
unit are fed to an FM receiver and the output compared to a reference phase. 
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The control and antenna switching circuitry is at left while above is the display circuit. 


Radio direction finder 


The rest of IC5 is configured as a sec¬ 
ond-order bandpass filter to remove un¬ 
wanted audio modulation from the 
1250Hz tone. The centre frequency of 
the filter is set to 1250Hz by the clock 
signal applied to pin 8. This clock signal 
is derived via IC3 which divides the 
1MHz master oscillator signal by eight. 

Note that the clock for the bandpass 
filter is derived from the same source as 
that used to switch the antennas. This 
means that the filter is automatically 
centred on the scanning tone, even 
when there is some frequency drift. 

The output of IC5 (pin 1) is a sine 
wave with a nominal frequency of 
1250Hz. This signal is applied to op 
amp IClla which functions as a phase 
shifter. Adjustment of the phase shifter 
is by means of VR1. 

The job of the phase shifter is to 
allow calibration of the circuit and to 
compensate for any audio phase shifts 
in the receiver. 

From there, the signal is further pro¬ 
cessed by a 4046 phase lock loop (PLL). 
The function of this stage is to average 
out any modulation present in the pass- 
band of IC5 and to produce a 1250Hz 
square wave which is essentially free of 


noise and jitter. 

It is this signal that is used to latch 
IC12. The output of the PLL (pins 3 & 
4) is first inverted by IC2f and applied 
to D-type flipflop IC13a. Subsequently, 
when D goes high, IC13a latches IC12 
on the first positive-going clock pulse 
from pin 10 of IC4. 

The result of all this is that IC12 is 
latched with a 5-bit code which is di¬ 
rectly related to the transmitter direc¬ 
tion. A phase comparator function is 
thus performed. 

Note that IC13a is necessary to pre¬ 


vent the latching signal from coinciding 
with a change of data on IC12’s inputs. 

A pair of 74LS154 one-of-16 decoders 
(IC101 and IC102) on the display board 
converts the 5-bit code to a one-of-32 
output. These decoders directly drive 
the 32 display LEDs to indicate the 
transmitter position. 

Switch SW102 allows the display to be 
held or “frozen” by resetting IC13a. 
SW101 serves as a power on/off switch, 
while SW103 allows the display to be 
dimmed by switching a 330ft resistor 
into the common anode circuit of the 
LED display. 

To make the unit as easy as possible 
to use, the audio output from the FM 
receiver is also fed to an internal loud- 


Where to buy the kit 

The Radio Direction Finder described here was developed by the 
Research and Development Department at Dick Smith Electronics Pty 
Ltd. It is available as a complete kit of parts by mail order or from your 
nearest Dick Smith Electronics store. 

The kit comes complete and includes a perspex front panel, screen- 
printed fibreglass PC boards, antenna bases, plugs and sockets, and a 
detailed construction manual. The cost is $139 plus postage and packing 
charges where applicable. 

Mail orders should be sent to: Dick Smith Electronics Pty Ltd, PO Box 
321, North Ryde, NSW 2113. Phone (02) 888-2105. 

Note: all PC artworks for this project are copyright Dick Smith Electronics 
Pty Ltd. _ 
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Radio direction finder 


Antennas and Operation 

For mobile operation, four V 4 -wave vertical whip antennas attached to 
a roof-rack assembly would be the best approach. The ASU could then 
be conveniently located between the antennas. It should be weather¬ 
proofed using a silicone sealant. 

In most cases, a separate ground plane will have to be provided adja¬ 
cent to the antenna bases. A suggested method is to secure a sheet of 
aluminium to the roof-rack. Make sure that the assembly cannot come 
adrift. 

A hand-held transceiver can be used to aid the initial setting-up proce¬ 
dure. Depending on the set-up, it may be necessary to “rotate” the an¬ 
tenna array until the compass rose reads true relative to the direction of 
the vehicle. 

The calibrate control can be used to make the final adjustment. A walk 
around the antenna array with the hand-held transceiver will then reveal 
if the installation is functioning correctly. This should take place in an 
open area to avoid strong signal reflections. 

In the case of a fixed installation, four ground plane antennas should 
be mounted symmetrically on a vertical mast, together with the ASU. 
The array can then be adjusted so that the compass rose displays the 
true bearing with the calibrate control set to mid-position. 

Note that, in either case, the distance between opposing antennas 
should be between .07 and 0.4 wavelengths. 



This view shows the completed display board. The pot leads are soldered to PC stakes. 


speaker. The volume is adjusted by 
means of potentiometer VR102 which is 
mounted on the front panel. 

Power supply 

Power for the RDF unit is derived 
from an external 12V source which con¬ 
nects to a 2-pole socket on the rear 
panel. This supplies +12V direct to sev¬ 
eral ICs and to the input of 3-terminal 
regulator IC1. ICl, in turn, supplies a 
regulated +5V rail to the remaining 
ICs. 

Op amp ICllb provides a buffered 
+6V rail to IC5 and also to the phase 
calibration control (VR101). 

Finally, a -9V supply rail is required 
for the 1488 line driver IC. This is gen¬ 
erated by a DC-DC converter circuit 
based on 555 timer IC8. It buffers a 
16kHz square wave derived from IC3 
and drives a diode charge pump based 
on D4 and D5 to produce the required 
-9V rail. 

Transistor Q1 simply functions as a 
switch. Its job is to interface the +5V 
CMOS circuit to the +12V 555 circuit. 

Construction 

Construction is straightforward with 
most of the parts mounted on three PC 
boards, two in the main unit and one in 
the ASU. These boards are coded ZA- 
1543a, ZA-1543b and ZA1543c. 

A plastic instrument case fitted with a 
perspex front panel houses the control 
electronics, while the ASU board is 
housed in a plastic zippy case. 

Begin by constructing the main PC 
board (ZA-1543a). No special proce¬ 
dure need be followed when assembling 
the board although we suggest that the 
larger components be left till last. Note 
carefully the orientation of the semicon¬ 
ductors and electrolytic capacitors when 
they are being installed. 

The 7805 regulator is installed so that 
































View inside the assembled RDF adaptor. Note mounting details for the front panel and the display board. 


its metal tab lies flat against the board. 
It is then secured using a machine screw 
and nut. Note that PC pins are used to 
terminate all external wiring connec¬ 
tions. 

The display board (ZA-1543b) is con¬ 
structed next. Begin by mounting all 
parts except for the two potentiometers 
and the 33 LEDs. Be careful with the 
orientation of the two LS154 decoder 
ICs as they face in opposite directions. 

PC pins are used to terminate the wir¬ 
ing connections to the main board and 
to terminate the pot terminals. With the 
exception of the pot terminals, these 
should all be mounted on the copper 
side of the board. 

Next, press all the LEDs into the 
board, noting that the yellow LEDs 
should be used for the quadrant mark¬ 
ers and the red LED for power indica¬ 
tion. Make sure that all the LEDs are 
correctly oriented — the anode lead is 
the longer of the two. 

Do not solder them in at this stage as 
they must be aligned with the front 
panel later on. 

Attention can now be turned to the 
perspex front panel. Using a smooth 
file, carefully file a radius on each cor¬ 
ner. This is to prevent the right-angled 
comers of the panel from biting into the 
instrument case when it is eventually as¬ 
sembled. 
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The rear panel sockets connect to the ASU, FM receiver and +12V power supply. 


The spacing between the PC board 
and the front panel is adjusted next. 
This procedure should be followed care¬ 
fully, as it sets the length of the LED 
leads. 

Attach the two pots to the front 
panel, then bolt the front panel to the 
display board via the switch nuts. Note 
that there should be two nuts on each 
switch — one behind the panel and the 
other in front. 

The board-to-panel spacing can now 
be adjusted by inserting them into their 
respective slots in the instrument case. 
The panel slides into the first slot while 
the PC board should fit into the third 
slot from the front of the case. 

Adjust the nuts on the switches as 
necessary to achieve the correct align¬ 
ment. This done, the pot terminations 
can be soldered to their adjacent PC 
pins. 

With the front panel assembly now 
correctly aliped, the display LEDs can 
be soldered in position. To do this, re¬ 
move the assembly from the case and 
push the LEDs forward so that they 
butt against their respective viewing 
windows. Finally, solder the LEDs to 
the board and adjust the alignment of 
each by hand as necessary. 

This completes the construction of the 
main board and display panel assem¬ 
blies. The boards can now be installed 
in the case and the wiring to the front 
and rear panels completed according to 
the wiring diagram. 

The loudspeaker is glued to the bot¬ 
tom of the case using epoxy adhesive 
while the main board is secured by 
means of the four self-tapping screws 
supplied. Wiring between the main 
board and the front and rear panels can 
be run using rainbow cable. 


ASU construction 

Commence construction of the ASU 
by installing the parts on the PC board 
(ZA-1543c) according to the parts lay¬ 
out diagram. This done, prepare 11 
40mm lengths of tinned copper wire and 
solder them to the socket termination 
points, with the wires protruding from 
the copper side of the board. 

Once the PC board has been assem¬ 
bled, drill the zippy box according to 
the diagram supplied with the kit and fit 
the plugs and sockets (see parts layout). 
The four antenna sockets are secured 
using self-tapping screws. 

The PC board can now be installed in 
the case, copper side up, and the leads 


connected to the plugs and sockets 
using right angle bends (see photo¬ 
graph). Note the earth-loop for the 4- 
pole plug. This should be installed to 
ensure adequate shielding of the control 
cable. 

Next, prepare four equal lengths of 
coaxial cable (70-100cm) and solder the 
line plugs to one end of each cable. 
These are used to connect the four an¬ 
tennas to the switching box. 

Diodes D205-D208 are each mounted 
on the antenna bases which are supplied 
with the kit. These diodes and the coax¬ 
ial cables are terminated using extra 
double-ended solder lugs which have 
also been included. The procedure is as 
follows: 

First, solder the inner connection of 
the coax and the anode of the diode to 
the existing lug on the antenna base. 
This done, secure the double-ended lug 
to the ground-plane connection on the 
base of the antenna with a small self¬ 
tapping screw. Finally, solder the braid 
of the coax to one side of the lug and 
the diode cathode to the other. 

Repeat this procedure for the remain¬ 
ing cables. 

Connections between the ASU and 
the control unit should be run using 
4-core cable, while the connection to 
the FM receiver should be run using 
coaxial cable. All you have to do is trim 
the cables to the desired lengths and 
terminate them with the appropriate 
plugs. 

Note that the wiring connections to 
the plugs at both ends of the control 


Radio Direction Finding: 

The Classic Technique 

Most readers will be broadly familiar with the concept of a radio direc¬ 
tion finder. In its most basic form, it consists of a receiver and an 
antenna which can be rotated on its own axis. The direction of the trans¬ 
mitter is then found by rotating the antenna for a signal peak or null 

You can easily demonstrate the effect for yourself using a portable 
transistor radio fitted with a ferrite rod antenna. By tuning the radio to a 
station and rotating the radio about its vertical axis, a null will be found in 
the signal strength. The ferrite rod antenna will then point in the direction 
of the station. 

Of course, this method requires that “fixes” be taken at two or more 
widely spaced locations in order to find the true direction of the trans¬ 
mitter. In fact, two fixes enables the exact location of the transmitter to 
be determined by simple triangulation. 

The classic application of this radio direction finding (RDF) technique 
was in World War II. Many war movies showed how it was possible to 
track down enemy transmitters using special vans fitted with RDF equip¬ 
ment. 

Typically these vans were fitted with a large external loop antenna 
which could be manually rotated. An operator inside the van listened in 
on headphones for peaks and dips in the signal strength. Provided the 
transmitter remained in the one location for long enouqh, its location 
could eventually be pinpointed. 
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Parts layout for the antenna switching unit. The diodes are all 

BA244 types. 


The antenna switching unit is housed in a plastic zippy case. It a 
be weatherproofed using silicone sealant. 


cable must be made on a one-to-one 
basis, otherwise the antennas will not 
rotate in the correct sequence. 


Setting up 

An alligator clip lead and a small 
screwdriver are all that are necessary to 
adjust the unit. 

Connect up a 12V supply (be careful 
of polarity!) and switch on with the hold 
off and the ASU disconnected. All the 
LEDs in the display should rapidly 
flicker on and off as the display is 
scanned. 

Assuming all is well, connect the two 
test points (TPA and TPB) together 
using the clip lead and adjust VR1 until 
a single LED is latched. Confirm this 
adjustment by unhooking and recon¬ 
necting the clip lead. 

If the display does not latch when the 
test lead is reconnected, repeat the 
above procedure. This adjustment 
brings the VCO to within the capture 
range of the PLL. 

Note that, with the calibrate control 
at mid-position, the latched LED should 
be at the top of the circle. 

If a dual-trace oscilloscope is avail¬ 
able, VR1 can be adjusted for a 90° 
phase angle between the signal input 
(pin 14, IC14) and the PLL comparator 
input (pin 3, IC14). 

Finally, the control unit can be 
checked out by connecting outputs 1, 2, 

3 & 4 (to the ASU) in sequence to test 
point TPA. First, connect ouput 1 to 
TPA and adjust the calibrate control so 
that the latched LED is at 0°. The 90° 
LED should now light when output 2 is 
shorted, the 180° LED when output 3 is 
shorted, and the 270° LED when output 

4 is shorted. 

That completes the construction. 

__ Your Radio Direction Finder is now 

The sockets are connected to the copper side of the PC board using tinned copper wire. ready for use. © 
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Where to get your 
DSE bargains... 


NSW 

Swift & Young Sts. 

T55 Terrace Level 

Shop 1,65-75 Main St 

613 Princess Hwy 

Oxford & Adelaide Sts 

Shop 2, IB Cross St 

Warringah Mall 

Campbelltown Mall Queen St 

Shop 235, Archer St Entrance 

147 Hume Hwy 

164 Pacific Hwy 

315 Mann St 

4 Florence St 

Elizabeth Dr & Bathurst St 

450 High Street 

621-627 The Kingsway 

173 Maitland Rd, Tighes Hill 

Lane Cove & Waterloo Rds 

George & Smith Sts 

The Gateway High & Henry Sts 

818 George St 

125 York St 

Treloar's Bldg, Brisbane St 
263 Keira St 

ACT 

96 Gladstone St 

VIC 

Creswick Rd 8c Webster St 
145 McCrae St 

Shop 46,Box Hill Central, Main St 
Hawthorn Rd 8c Nepean Hwy 
260 Sydney Rd 
1150 Mt Alexander Rd 


Albury 

Bankstown Sq 
Blacktown 


Bondi Junction 
Brookvale 


Chatswood Chase 
Chullora 
Gore Hill 
Gosford 
Hornsby 
Liverpool 
Maitland 
Miranda 


Railway Square 
Sydney City 
Tamworth 
Wollongong 

Fyshwick 

Ballarat 
Bendigo 
Box Hill 
East Brighton 
Coburg 
Essendon 


Nepean Hwy 8c Ross Smith Ave 
Shop 9 110, High St 
291-293 Elizabeth St 
Bridge Rd 8c The Boulevarde 
Shop 2,141 Maroondah Hwy 
Springvale 8c Dandenong Rds 

157-159 Elizabeth St 
166 Logan Rd 
Gympie 8c Hamilton Rds 
2nd Level Western Entrance 
Redbank Shopping Plaza 
Queen Sizabeth Dr 8c Bemad St 
Gold Coast Hwy 8c Welch St 
Bowen 8c Ruthven Sts 
Kings Rd 8c Woolcock St 
Cnr Pacific Hwy 8c Kingston Rd 

77 Grenfell St 

Main South 8c Flagstaff Rds 
Main North Rd 8c Darlington St 
24 Park Terrace 

WA 

Wharf St 8c Albany Hwy 
66 Adelaide St 
William St 8c Robinson Ave 
Raine Square, 125 William St 



(002) 31 0800 
81 1977 


MAJOR DICK SMITH ELECTRONICS AUTHORISED RESELLERS 

5 ! 11^0 : 

.— 

l^t£V££* l 2 1 J! u8r, .f! i 6 57 H * Ph "»PS Electronics 60 Forsyth St 21 6558 • Windsor USE Electronics Sh 

821279 g VIC:^Echucs: Webster Electronics 220 PackehamSt822956*Mildura: f*-"“>“ «——— *-«■ ■ 
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isr*-*.- 
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y. lct< y ia - 9151 J723 •Maryborough: Keller Electronics 218 Adelaide St 21 4559 • Mt Isa: Outback Electronics'ShopjTBarkTy iin 4 
L ftoosa Heads: Sunshine p r. on ® S7 s fem_s Shjj^Forum Cen^e Su^shjne BeachRd 47 4444 •Rockhampton: Access Electronics 1 5fc astSt 
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mtre Pulteney St 52 6603 •TVmufcTumut dectronics Wynyard St 47 1631 • Tweed Heads: STuarrstreet 
lies Sh 7 Me fcwanaA rcarde 206 Georg e St 77 5935Woung: Keith Donees El!BCtroni^l 86 BoorwaSt 


la: Eyre Electronics Shop 


Quiteoften. thef _____ 

advert appears. And very occasionally, an error might slip through our checks and appear i 

a dock strike on the other side of the world, nor fix an err - “■- - - 

in case! Thanks. Dick Smith Electronics. 


t might holdup shipments so that ad 


ie, why not play it safe and give them a call first 


=DMC 


iess ORDER SERVICE 


POST* Order Value 
PACKING $5-00 — $9.99 
CHARGES $10.00-$24.99 
$25.00 - $49.99 


Charge 

$2.00 

$3.50 

$4.50 


Terms available to approved applicants _ 

SA Customers: Credit facilities available through 
Adelaide: 10 Pulteney St, Adelaide 



Order Value 

$50.00 - $75.00 
$75.00 or more 


P.O. Box 321, North Ryde N.S.W. 2113 
Tel: 888 3200 
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Advanced guide to 
the Commodore 64 

COMMODORE 64 ADVANCED USER 
GUIDE: by John Gordon and Ian 
McLean. Published 1986 by Prentice 
Hall, New Jersey. Soft covers, 151 x 
230mm, 304 pages. Illustrated with dia¬ 
grams and photographs. ISBN 0 13 
152026 1. Price $34.95. 

Are you one of those people with a 
Commodore 64 gathering dust in a cup¬ 
board? Have you let your interest slide 
after the initial burst of playing games? 
If so, this book could be just the tonic 
you need to rekindle the interest. 

Although there are chapters on 
practical aspects of the computer’s 
operation, such as data storage and han¬ 
dling, most readers will probably be at¬ 
tracted to the sections on sound and 
graphics generation. In this respect, the 
Commodore 64 is quite powerful and 
even experienced computer users could 
benefit from some extra tuition. There 
are some handy tips on machine code 
and nesting machine code routines 
within Basic programs. 

Chapter 6 is entitled “High Resolu¬ 
tion Graphics” and includes programs 
for achieving high resolution graphics, 
shading, perspective, 3-dimensional 


rotation and several other sophisticated 
techniques. 

Combined with a chapter on input/- 
output devices, the foregoing chapters 
all seem to add up to a wonderful guide 
to producing arcade-style games and 
other graphics applications. However, it 
it also has a fair amount of information 
about general programming technique 
(Basic and machine), along with a run¬ 
down on the options available for the 
Commodore 64. 

If you have a C64, you should have a 
look at this book. Our copy was sup¬ 
plied by the publisher.(C.R.D.) 


Op Amp Design Guide 

DESIGN OF OP-AMP CIRCUITS by 
Howard M. Berlin. Published 1984 by 
Howard W. Sams & Co, Indianapolis, 
USA. Soft covers, 136 x 216mm, 221 
pages, illustrated with many diagrams 
and photographs. ISBN 0-672-21537-3. 
Retail price $17.95. 

Probably the most popular integrated 
circuit in use today, the op amp is one 
of the fundamental building blocks of 
electronic circuits. Currrent types — 
especially FET input devices — offer re¬ 
markable performance, considering that 
they can be bought for less than a dol¬ 
lar. 

To understand just how good most op 
amps are, and to make comparisons be¬ 
tween one type and another, there are a 
number of expressions that have to be 
understood. Terms like common-mode 
rejection, supply rejection, open loop 
gain and slew rate are amongst the 
basics. The first chapter of this text 
gives definitions of these terms, and in 
fact, all of the common op amp phrase¬ 
ology. 

In fact it progresses rapidly past the 
introductory stage, incorporating many 
formulas and giving a number of experi¬ 
mental procedures for measuring op 
amp parameters. 

The nine remaining chapters are titled 
as follows: Basic Linear Amplifier Cir¬ 
cuits, The Differentiator and Integrator, 


Voltage and Current Circuits, Nonlinear 
Signal Processing Circuits, Generators, 
Active Filters, Single Supply Operation, 
The Norton Op amp and The Instru¬ 
mentation Amplifier. Each chapter has 
easy to read text and detailed experi¬ 
mental procedures. 

For those new to the subject, reading 
through the whole book and perhaps 
doing a few of the experiments would 
provide a useful introduction to analog 
electronics. Our copy was supplied by 
Dick Smith Electronics. (C.R.D.) 



Op Amp Textbook 

OPERATIONAL AMPLIFIER CIR¬ 
CUITS: by Brian Moore and John 
Donaghy. Published 1986 by Pitman 
Publishing, South Melbourne. Soft 
covers, 156 x 234mm, 134 pages. Illus¬ 
trated with diagrams. ISBN 0 85896 236 
5. Recommended retail $14.95. 

Here is a useful ready reference on 
the subject of operational amplifiers. In 
134 pages it succinctly covers the main 
parameters of op amps and the broad 
applications of these ubiquitous devices. 
Each circuit is accompanied by the for¬ 
mulas which define its operation and for 
anyone who just wanted a quick re¬ 
minder on a circuit design, it is really 
handy. 

The major chapter headings are: In¬ 
verting and non-inverting amplifiers; 
Frequency response, slew rate and 
bandwidth; Waveform generators; 
Power amplifiers and power supplies; 
and Selected applications of operational 
amplifiers. 

At only $14.95, it’s a handy little text. 
Our sample copy came direct from the 
publisher. (L.D.S.) © 
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Circuit & Design Ideas 


Computer drive for the EA EPROM Programmer 


The following is a modification to the 
Free-standing EPROM Programmer 
(EA, January 1982)) to enable it to be 
driven from a Centronics printer port. 
Included are program listings for the 
VZ200/300 and TRS80 Models III and 
IV. A printer interface is required for 
the VZ200/300. 

The hardware modifications are quite 
simple and mainly involve connecting 
the Centronics socket to the D0-D7 pins 
on the EPROM socket and to the high 
side of the program switch as shown in 
Fig.l. In addition, the copper tracks at 
pin 1 of ICS and pins 1 and 2 of IC4 
should be cut and a DPDT switch wired 
across the breaks. 


This new switch allows the EPROM 
programmer to be switched to either ex¬ 
ternal drive mode or to stand-alone 
mode. 

To operate with computer drive, set 
the added switch to EXTERNAL, set 
switch SI to WRITE, S2 to AUTO 
INC., and S3 to PROGRAM READY. 
Now load and run the program. You 
will have to enter the start address for 
data to be sent to the programmer and 
enter the end address. 

The program takes care of most user 
mistakes. However, if data being sent to 
the EPROM is long enough to cause 
the address counter to reset while data 
is still being sent, all data sent after 



reset will be programmed into EPROM 
address 000. 

Rick Buhre, 

Mackay, Qld. 

$20 


Digital speedometer 
for cars 


This digital speedometer circuit uses a 
74C926 4-digit counter chip to count 
pulses derived from a sensor mounted 
on the car’s driveshaft. 

The sensor consists of an MEL12 
phototransistor, a slotted disc and an in¬ 
frared LED (CQY89). The slotted disc 
interrupts the beam between the LED 
and the phototransistor, thus providing 
a pulse train with frequency propor¬ 
tional to the vehicle’s speed. This pulse 
train is then gated through to the clock 
input of the counter (IC3) via Schmitt 
trigger ICla. 

IC2, a 4017 decade counter, provides 
the latch and reset signals for IC3. The 
Q0 output of IC2 also provides the gat¬ 
ing signal to ICla via inverter IClb. 

Clock signals for IC2 are derived 
from Schmitt trigger oscillator IClc. On 
the first clock pulse, Q0 goes high and 
gates off ICla. On the next clock pulse 
Q0 goes low and Q1 goes high, enabling 
ICla and resetting IC3. 

Q1 subsequently goes low again and 
IC3 counts the number of pulses from 
the driveshaft sensor until Q0 goes high 
some eight clock pulses later. This gates 
off ICla as before. The count is then 
latched when Q0 subsequently goes low 


again and is displayed on a 3-digit LED 
readout. 

The displays are FND560 (or equiva¬ 
lent, eg. FND500, LTS543R) common 
cathode types and are switched by tran¬ 
sistors Q1 to Q3. The display segments 
are driven via 39 ohm current-limiting 
resistors. 

Power for most of the circuit is de¬ 
rived from a 3-terminal 5V regulator. 
Note, however, that the infrared LED 


is run directly from the +12V supply. 
The circuit is calibrated by adjusting the 
100k trimpot on pin 4 of IClc. 

Finally, note that the sensor disc 
should have at least six slots otherwise 
the sampling time of the counter will be 
excessive. 

Brett Harvey, 

Southport, Qld. 


$30 
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Interesting circuit ideas from readers and technical literature. While the material has been checked for feasibility, the circuits have not been 
built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details. 


How to display 
ECG waveforms 
on an Apple II computer 


10 REM 

20 REM PROGRAM TO DISPLAY 

ECG 

30 REM 

40 REM WAVEFORM FROM AUDIO 
TONE 
50 REM 
60 REM 

70 REM (C) S. PAYOR, 1986 
80 REM 
90 REM 

100 DATA 0,162,128,160,2,173,96 
110 DATA 192,48,251,173,96,192 
120 DATA 16,251,232,173,%,192 
130 DATA 48,250,232,173,96,192 
140 DATA 16,250,136,208,241,138 
150 DATA 41,127,141,0,3,162,4 
160 DATA 201,64,240,13,48,12 
170 DATA 206,1,3,16,6,142,1,3 
180 DATA 206,3,3,%,238,1,3,236 
190 DATA 1,3,16,8,162,0,142,1,3 
200 DATA 238,3,3,96 
210 REM 

220 REM INSTALL MACHINE CODE 
230 REM 

240 REM SUBROUTINE 
250 REM 

260 FOR A = 769 TO 841 
270 READ X: POKE A,X 
280 NEXT A 
290 REM 

300 REM CONSTANTS 
310 REM 

320 CLRSCRN = 62450 
330 SUBROUTINE = 770 
340 COUNT = 768 
350 REM 

360 REM PROGRAM STARTS HERE 
370 REM 

380 HGR : HCOLOR = 3 
390 REM 

400 REM CLEAR SCREEN AND 
410 REM 

420 REM PLOT FIRST POINT 
430 REM 

440 CALL CLRSCRN 
450 CALL SUBROUTINE 
460 HPLOT 0, PEEK (COUNT) 

470 REM 

480 REM CONTINUE ACROSS 

SCREEN 

490 REM 

500 FOR FOR X = 1 TO 279 
510 CALL SUBROUTINE 
520 HPLOT TO X, PEEK (COUNT) 
530 NEXT X 
540 GOTO 440 


With this program, the Hart Beepa 
project (EA, April 1985) can be inter¬ 
faced to an Apple computer, enabling 
you to view the ECG on a video moni¬ 
tor. Any Apple II series computer can 
be used and no electrical connection be¬ 
tween the Hart Beepa and the computer 
is necessary. 

The Hart Beepa produces a frequency 
modulated audio tone which has a cen¬ 
tre frequency of about 650Hz, and a 
deviation of about a semitone with a 
lmV ECG signal. The sound from the 
Hart Beepa is fed to the Apple using an 
ordinary cassette recorder plugged into 
the “Cassette Input” socket at the rear 
of the computer. 

A bonus of this method is that the 
signal can be recorded on tape if de¬ 
sired. For live monitoring, simply put 
the recorder in the “Record” mode with 
the tape transport in “Pause”. 

The BASIC program uses a machine 
code subroutine to count the periods of 
one or more cycles of audio tone. The 
result is a number between 0 and 127, 
which is suitable for direct plotting on 
the high resolution graphics page. Peri¬ 
ods longer than 127 counts are re- 
tumed-modulo 128; ie, the display ef¬ 
fectively wraps around. This ensures 
that the trace is always on screen. 

The machine code routine also has a 
self centering feature — the waveform 
always drifts slowly to the centre of the 
0-127 range, so that no manual adjust¬ 
ment for the DC shifts is needed. 

The gain is adjusted by altering the 
number of cycles over which the period 
is counted. For more gain, change “2” 
in the data statement on line 100 to “3” 
or “4”. For less gain (eg, when the sig¬ 
nal is obtained from the chest), change 
it to “1”. 

The slope of the automatic trace cen¬ 
tering is set by the “4” just after the 
“162” in line 150. For a more shallow 
slope, increase this number and vice 
versa. As it stands, the slope is suffi¬ 
cient to centre the the trace with one 
pass across the screen. Any faster and 
the slower features of the ECG wave¬ 
form will be altered by this linear ramp. 

The performance of the system is 
comparable to a conventional ECG ma¬ 
chine, except that the Hart Beepa 
works well without the need for wrist 
and ankle straps or conductive gel. 

Fig. 1(a) shows a screen dump of the 


waveform ontained when holding the 
Hart Beepa between the hands. The 
high frequency noise is chiefly due to 
muscle tremors in the arms and chest. 
For a comparison, a trace was made on 
a conventional ECG machine on the 
same person, with the gain set at 2. 
This trace is shown in Fig.l(b). 

Fig.2 shows the waveform obtained 
with the Hart Beepa held aginst the 
chest. With this larger signal, the gain 
of the machine code subroutine should 
be reduced to 1 to avoid a wrap around 
on the sreen. 

Steve Payor, 

Kogarah Bay, NSW. 

$45 
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Remote area 
radio in Papua 
New Guinea 


The technician’s life can be an interesting 
one. In this article we explore the tech’s life 
Papua New Guinean style. 

by ROBIN COLE 


“Hotel Golf, Hotel Golf. This is 
Bravo X-ray calling. Are you standing 
by? Over.” 

“Bravo X-ray, this is Hotel Golf, go 
ahead over.” 

“We have a man who was brought in 
from an outlying village. He has a 
broken leg. I think we ought to get 
some medical help. Can you put us in 
touch with a doctor for first aid advice 
please?” 

“Roger Bravo X-ray, I will call the 
hospital at Baiyer River and get the 


doctor there to come up on mission fre¬ 
quency. If you need further help give us 
a call.” 

Probably accessible only by light air¬ 
craft, P242BX is a typical outstation op¬ 
erated by one of many missionary soci¬ 
eties in Papua New Guinea. 

P252HG is the call sign of the head¬ 
quarters of the Christian Radio Mission¬ 
ary Fellowship’s radio communications 
network at Rugli in PNG. 

Rugli, overlooking the beautiful 
Baiyer Valley, is 1800 metres above sea 


level and situated roughly in the geo¬ 
graphical centre of the country some 
30km north of Mt Hagen in the West¬ 
ern Highlands. Being in the highlands 
guarantees that the climate is very easy 
to live with —■ it’s certainly not like the 
heat and humidity that most associate 
with a place that is only a few degrees 
from the equator. 

The Christian Radio Missionary Fel¬ 
lowship (CRMF) is a service organisa¬ 
tion providing an efficient radio net¬ 
work for some 40 Christian organisa¬ 
tions. Like Bravo X-ray, the 400 plus 
outstations using the CRMF network 
are able to call Hotel Golf any day of 
the year between 7am and 6.30pm for 
assistance with any problem that might 
arise. 

“Hotel Golf this is Bravo X-ray 
over.” 



A CRMF Technician with one of the Papua New Guinean elec¬ 
tronics apprentices. 


A baby is prepared for evacuation by plane. The whole operation 
was co-ordinated over the CRMF radio network. 
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“Bravo X-ray go ahead. Over.” 

“The Doctor says that the patient 
probably has a compound fracture and 
needs to be evacuated to a hospital as 
soon as possible.” 

“Roger Bravo X-ray, go ahead with 
the details and I will call the PHO for 
approval.” 

The Provincial Health Officer is a 
Government appointed doctor who can 
authorise a charter flight to evacuate a 
patient to the nearest hospital at the ex¬ 
pense of the Health Department. 

Once approval has been obtained, the 
Department of Civil Aviation is con¬ 
tacted and a plane is either sent to the 
outstation or if one is in the area, it is 
diverted to pick the patient up. 

The staff at Rugh co-ordinate many 
such medical evacuations. So far this 
year in excess of 200 have been re¬ 
corded in the radio log book. 

In addition to the medical calls, the 
CRMF also assists in many other urgent 
situations. 

Early one New Years eve we were 
called by the Christian Leaders Training 
College. A number of local louts had 
decided to play havoc on the campus. 
In an attempt to prevent the police 
being notified they had cut the phone 
lines. However CLTC had a transceiver 
on our frequencies and called us — we 
in turn notified the police who were on 
the campus before too much damage 
was caused. 

The CRMF network 

The CRMF radio network consists of 
three frequencies allocated by the Posts 
and Telecommunications Corporation 
— 3196, 5892 and 5895kHz. The entire 
network is now operating on single side¬ 
band (SSB) using almost exclusively 
Codan transceivers manufactured in 
Adelaide. The power utilised ranges be¬ 
tween 25 and 100 watts PEP. In the 
days of double sideband (DSB) there 
seemed to be no end to the brands 
used. This included a transceiver de¬ 
signed and built by CRMF in Sydney 
between 1946 and 1956. 

The outstations on the network con¬ 
sist of base transceivers located in the 
Mission headquarters, hospital or in a 
home. There is also a large number of 
portable transceivers used by doctors 
and church workers out on patrol to re¬ 
mote villages. Coastal boats and light 
aircraft also make extensive use of the 
network. 

It has been said that the services of 
the aircraft and the radio network are a 
lifeline to remote outstations. You can 
only get an idea of the full importance 


POSITIOM VACAOT 

ELECTRICIAN 

RADIO TECHNICIANS 

ADMINISTRATOR-ACCOUNTANT 

ELECTRONICS ENGINEER 

All positions:- require a recognised qualification 
are in Papua New Guinea 
may be either long or short term. 

Apply to:- The Secretary, 

Christian Radio Missionary Fellowship, 

P. O. Box 46, 

BLACKBURN SOUTH. VIC. 3130. 
AUSTRALIA. 

See the adjacent article for information about CRMF. 


Deep,Tight,Bass jjj 
in Kit Form 


AEM-6103 
KIT SPEAKERS. 




In the past, buying high quality 
loudspeakers has necessitated 
selecting a fully imported product, 
together with its increasingly high price 
tag. Today, if you can use a screwdriver 
and solder a few connections, those 
pecuniary problems are far behind. 

Tilbrook’s AEM6103 is a kit speaker 
designed to incorporate the world 
famous Vifa drivers. A 10" woofer is 
housed in a solid diecast chassis on 
which a huge magnet is fitted. 

A most unusual 3" soft textile dome 
mid-range with magnificent dispersion 
and transient qualities ensures perfect 
reproduction of the critical mid-band 
area. 

The classic Vifa 19mm dome tweeter 
with ferro fluid-cooled voice coil pro¬ 
vides extremely clear and well balanced 
treble. 

The crossover is a very advanced 
18dB/octave design with impedance 
correction for the woofer. In the tweeter 
and mid-range section, only polyester 


capacitors are used. 

Many hundreds of these speakers 
have already been built with superb 
results. Capable of handling 130 watts, 
these masterpieces of quality retail at 
$1199 a pair including drivers, pre-built 
crossovers and flat pack cabinets. On 
the other hand, you could spend an 
additional $2000 or more for a 
comparable imported speaker! 
Ludicrous isn’t it, especially when you 
consider that many of the most highly 
applauded international speakers (such 
as MISSION, DALI, ROGERS, JAMO, 
VANDERSTEEN, HEYBROOK, BANG 
& OLUFSEN, DCM and MAGNAT) 
choose Vifa drivers anyway! 

For full details of Vifa speaker kits, 
priced from as low as $449, please 
contact the Sole Australian Distributor: 
SCAN AUDIO Pty. Ltd. 

52 Crown Street, Richmond, 3121. 
Telephone (03) 429 2199. 

Stocked by leading electronic stores 
throughout Australia. 














r Looking to purchase instruments' 

We are stockists of Hitachi, Fluke, Trio, 
Goodwill, Meguro, Aaron and Kikusui: so if 
you're in the market for an oscilliscope, think 
of David Reid. 

ESCORT 
MULTIMETERS 

EDM 1105 <78.89 

• 3V* digits. • Six functions: DCV, 

ACV, DCA, ACA. OHM. Diode Testing. 


M 1118 


$129.78 


• 3V6 digits with DB 

EDM 1125 $113.95 

• 3 1 /* digits. • Seven functions: 

DCV. ACV. DCA. ACA. OHM. Diode 
Testing, Audible Continuity. 

• 0.25% basic DC accuracy. 

EDM 1135 $141.00 

• 3V* digits. • Eight functions: DCV. ACV. DCA. ACA. OHM. 

Diode Testing. Audible Continuity. • 0.1% basic DC accuracy. 
EDM 1346 $290.87 

• 4V* digits. • Eight functions: DCV. ACV. DCA, ACA, OHM, 
Audible^Continuity Testing, Diode Testing, Data Hold. • 0.05% 


us first for your 20 Meg. Oscilloscope 

onnnlrioel 




1 YEAR 
WARRANTY! 


I 


Large 6 inch rectanglar internal 
graticule CRT 
CHI & CH2 ALT Triggering 
(Alternate triggering function) 

High Sensitivity imv/div 
Hold-off function $730.00 

TV Sync separation circuit 
CHI Signal output 20% TAX 

Plus 2 probes included in this deal. 



m 


DAVID REID ELECTRONICS LIMITED 

127 York Street, Sydney, 2000 
or Telephone (02) 267 1385 


Remote radio in PNG 


of this statement when you realise that 
the only access to many outstations is 
by plane or boat or, in some cases, by 
helicopter alone. While walking might 
be feasible in the dry season — if one 
has a day or two to spare — it is gen¬ 
erally right out of the question to con¬ 
sider a two-day walk when a 20 minute 
plane flight will cover the same dis¬ 
tance. You are also well above the 
leeches! 

Servicing 

The communications network is only 
one side of the services provided by the 
Christian Radio Missionary Fellowship. 
The Rugli radio base also boasts a well 
equipped radio workshop where almost 
all forms of radio electrical and elec¬ 
tronic equipment are repaired. 

“If it has batteries or a plug, send it 
to Rugli”, is a quote that comes to 
mind. 

Most of the transceivers on the net¬ 
work are using single, double or triple 
dipole antennas assembled in our work¬ 
shop at Rugli. We also manufacture the 
1:1 baluns as well. 

Being a technician in a ‘remote’ 
workshop requires an added degree of 
ingenuity. Servicing such a wide range 
of equipment from domestic radio and 
hifi gear to office machines, computers, 
240V generators and telephone ex¬ 
changes certainly provides variety to the 
task in hand. 

Papua New Guinea hosts a large 
number of international residents who 
bring with them a vast array of electri¬ 
cal equipment manufactured in their 
own countries. Many are wise enough 
to bring a service manual with them. 
One Lutheran missionary brought a 
stencil scanner in for repair and proudly 
presented us with the full service hand¬ 
book — written front to back in Ger¬ 
man! 

Not all of the technical work is done 
in the workshop. There are many occa¬ 
sions when our technicians need to 
travel to an outlying station to carry out 
installation, repairs or maintenance sim¬ 
ply because the equipment is not trans¬ 
portable. PABX systems, language lab¬ 
oratories, 240V generators and remote 
controls for transceivers are the main 
reasons for the need to travel. 

CRMF also manufactures a remote 
control to meet the needs of outsta¬ 
tions. Most base transceivers are located 
in a small radio room (usually not much 


bigger than a phone box) but there 
are usually quite a few individuals who 
need to use the radio. The remote con¬ 
trol system enables these individuals to 
have access to the radio from their of¬ 
fice. 

Electricity supply 

The power to run the radio communi¬ 
cations base at Rugli is derived from a 
lOOkVA hydroelectric plant owned and 
operated by the CRMF. This in itself 
ensures the staff get an even wider 
range of experience, not just on the 
CRMF designed electronic governor or 
the 3.3kV HV reticulation system, but 
also on the 3km of water channel, to¬ 
gether with the flumework and 200 
metres of penstock. 

The radio workshop at Rugli differs 
from other radio repair centres. 
Whereas most technicians are able to be 
selective and work on mainly one brand 
of equipment and then further limit 
themselves to only video, hifi or RF 
gear, our technicians find themselves 
working on ‘anything that has wires’. 

CRMF currently has two PNG elec¬ 
tronics apprentices. Becoming a quali¬ 
fied PNG radio technician involves 
overcoming one major hurdle that is 
often not understood. When an Austra¬ 
lian decides to become a radio techni¬ 
cian he makes that decision from a deep 
interest in the field and also from possi¬ 
bly several years experience at hobby 
level. The majority of entrants in an 
electronics apprenticeship in PNG make 
their decision in the last year of high 
school when they put a tick on a page 
full of professions. 

This factor alone requires that our 
qualified technicians spend considerable 
time assisting the trainees with both 
theory and practice, even though they 
attend annual block courses arranged by 
the Apprenticeship Board. 

There is currently a staff of six expa¬ 
triates on the base at Rugli. CRMF staff 
generally work on a voluntary basis and 
are supported, by their home churches. 
To fully staff the operation at Rugli 
there should be eight to 10 fully quali¬ 
fied technicians. 

For more information about the 
Christian Radio Missionary Fellowship 
contact Robin Cole on (03) 890 2338 or 
write to CRMF, PO Box 46, Blackburn, 
South Victoria, 3130. Ask for the ‘Info- 
pak’. © 



















KITS KITS KITS 


Hurry! All DSE kits at least 10% off 
and some up to 50% off — but only while stocks last! 


Mini Anywhere Amp Video DNR System... 

Simulated stereo 
too! 



UHF/VHF TV Down 
Converter 


A solid performer for buskers, 
garage bands or anyone starting 
music. Connect a guitar, organ or 
use as a portable PA amp. Great 
value! Short form kit: case & 
speaker not included. CatK-344? 

Was $87.95 


Improves VCR’s sound by 
dramatically reducing tape hiss. 
Improves signal-to-noise ratio 
by up to 18dB. Plus you get 
simulated stereo sound that’s so 
good it's hard to distinguish 
from the real thing. 


Allows your VHF-only TV to receive 
UHF — Bands 4 and 5 (covering 
Ch. 28-63). Built-in by-pass switch 
eliminates the need to disconnect 
and re-connect antenna leads. 

Ideal for use with UHF videos! 

Cal K-3236 


t-rr C was §87.95 

*5/ SAVE $30! 


Ultra-Fidelity 

Preamp 


A magic kit that can improve the 
performance of your amplifier. The 
popularity of CD players has led to 
an increased burden on many 
amps: higher signal slopes, 
dynamic range, etc. This easy to 
assemble kit has been designed for 
improved dynamic range, noise, 
distortion and frequency response 
characteristics. — 

Cat K-3037 


SAVE $10! Cat K-3423 

40W Bookshelf 
Speakers 


ONLY 

$ 68 85 

Was $76.80 V* 1 

SAVE $7.95^ 



Delivers superb 
sound quality 
through 115mm 
woofer and 81mm 
tweeter. Just a 
soldering iron and 
screwdriver is all it 
takes for quick 
assembly, cat k-4ooo 


$ 59 9 W« 

Was $69.50 

GaAsfet for 2m 
action! 

Start the New Year with a saving 01 
2m performance. Covers 144- 
148MHz bandwidth with an 
impressive 10dB gain and a noise 
figure less than 2dB. Ideal for 
satellite use too! k-63ii 

JUST 




70cm GaAsfet 
Preamp 



$ 224 

SAVE $25! Was $249 

2m Linear amp 


Was $129 

SAVE $30 

Gives your UHF rig that extra 
performance! 10dB minimum gain 
(typical 3dB or so higher) and a 
noise figure less than 2dB. Includes 
tx/rx switching, coax relays. 

Suits UHF amateur or CB bands. 


Originally intended for use as a 
TV distribution system 
(video and audio in from VCR, 
etc), but not approved for this 
purpose in Australia. We’ve 
found these perfect for amateur 
TV experimentation: outputs on 
UHF TV Ch. 35. Could be used 
as the basis for much higher 
power transmitter with suitable 
amplifier, cat o-2soo 


ONLY $59 95 


Can’t reach that distant repeater? 
Need more oomph for DX? Then 
build this amp — added 
performance and $$$ savings! Up 
to 120W (CW) output from only 
15W drive. For mobile and base 
use, 12VDC operated. catK-6313 


Save... build a HF 
Transceiver 


19" Zip Rack 


It’s easy, economical and fun! This 
brilliant unit covers any single 
500kHz segment within 2-30MHz 
(80m version supplied). Covers 
CW, LSB and USB modes. Other 
band modules due shortly 


The hobbyists’ favourite storage 
system. Easy to assemble sections 
snap into place for organising 
amateur transceivers, Hi-Fi, etc. 

Cat H-2470 



149 


What 
a good 
idea! 



Start the New Year right... with 

a DSE Kit. Enjoy the latest and 
the best in eiectronics at 
affordable prices. All kits at 
least 10% OFF -1 month only! 

iWMosfetAmp Module 

Build your own amplifier - and save! Huge 

60W output — use two modules for stereo. toss) T., W 

Simple one pcb construction. Frequency [Ifaj 1 f 

response: flat within +/-0.4dB from 8Hz- ^SlslDi 

29kHz. Noise: -lOOdB at full power. Cat k -3441 

Massive heatsink included! 

c Jk -005 Was $87.95 \jk 

*43 50% OFF^ 

The one-stop electronics supern ffv/! 





























Phone your order through from 
anywhere in Australia for the 
cost of a local call. 


_ Ultrasonic cleaner 

for delicate valuables 

How do jewellers clean precious settings without scratching? 
Wondered how coin collectors maintain priceless coins in mint 
condition? With an ultrasonic cleaner, that’s how. No abrasive 
scrubbing or harsh cleansers... the Ultrasonic Cleaner vibrates off 
dirt, stains and built-up deposits. Leaves jewellery, coins, hobbyists 
PCBs, watch parts... most delicate objects sparkling clean. And now 
you can build your own with this superb Heath kit. Note: requires 
external 240V to - 

step down 
transformer. 


008-22 6610 


FREE freight on all Heathkits. 


Audio generator 

One of the most economical — yet reliable — sine and square wave 
generators available. Just the thing for testing digital circuits and 
audio equipment. 

Frequency range: 
10Hz to 100kHz. 

CatG-4010 



For that professional 
sparkle that’s yours anytime! 

Coax switch... routes up 
to 4 antennas 

No fuss solution to multiple antenna 
problems. Switches one RF source to any 
one of several antennas or loads while 
grounding all outputs not in use. 2kW PEP 
with maximum 1.1:1 SWR to 250MHz 



$ 149 

ONLY 


Heath Cantenna 
Dummy Load 

The Cantenna eliminates unnecessary QRM 
during tune-up and minimizes mistakes while 
performing ‘hot’ gear maintenance or 
alignment. Handles IkW of RF with VSWR 
less than 1.5:1 up to 450MHz. 

Requires 4 litres transformer oil. 

A one evening kit. 



Take advantage of DSE’s special 
Heathkit offer... A FREE 
catalogue & see the manual 
before you buy the kit. 

DSE’s service is second to none. Ordering 
Heathkit through DSXpress is as easy as 
fixing a stamp to an envelope or phoning. 
But our service doesn’t end there! 

Free Heathkit catalogue —103 
pages — is available just by writing to us: 
Heathkit Information Service, Dick Smith 
Electronics, PO Box 321, North Ryde, 
2113. Hurry: the Heathkit catalogue is 
popular reading and we have only a 
limited number. 

See the manual before you buy- 

make sure that the Heathkit you want will 
suit your needs. We’re sure it will and 
that’s why we offer this unique 
opportunity: Buy the manual, check it out 
and If your decide to buy the kit we'll 
refund 50% of the manual price. 


RF generator 

An invaluable piece of hardware for aligning 
tuned stages in AM/FM, TV, LW and SW 
receivers — modulated and unmodulated 
signals from 310kHz to 110MHz. Calibrated 
harmonics operational to 220MHz. catG-4005 



;^SMITH 
HNICS 


*149 



Digital LC bridge turns 
your workshop into a 
Lab 

Provides accurate capacitance and 
inductance measurements — plus 
component dissipation/loss factor. 
Capacitance measurement: <1.0 pF - 2000 
uF. Inductance measurement: <1.0 uH — 


Trace down problems 
with sound signal tracer 


Keep your eyes on your work while your ears 
detect a good or bad signal. This way you 
can quickly trace through circuits in radios 
and TVs. Detect RF or IF stage failures, even 
bad components. Also 
use on audio circuits. 


$ 149 



Now Heathkit, the best kit in the world is 
backed by the best service — DSE! 












_ 






Start ttie New Year with the 
latest and best in eledionics: 
a DSE kit! 


Low cost alternative to pre-built amateur gear 

Here's amazing value: build your own 80 metre CW transceiver for under $150!And even 
more: you build it section-by-section — you don’t have to buy the lot at once. Famous 
British quality kits from CM Howes Communications, these three kits (each a separate, 
practical project) combine to form an 80 metre QRP transceiver with up to 5W output. 
Absolutely perfect for YRCS, Scout, school and club projects. And so affordable! And it’s 
the perfect way to get into the fun and excitement of amateur radio. 

Receiver Module Kit: 

Operates over full 80 metre band with direct conversion receiver. Balanced mixer and FET 
VFO, all very easy to build on one pcb. 12V DC operated. Complete instructions with all 
components and PCB. cat k-6326 _ _ 

Requires 2 x 50pF 
-a sKt, CS 5 tuning capacitors 

Cat R-2980 


Transmitter Module Kit: 

Stand-alone transmitter or add to receiver for “transceiver” operation. Easy to build — a 
instructions included along with pcb and components. Adjustable output up to 5W — all 
you add is a power supply and key. It’s that simple! Your choice of crystal locked (rock 
included) or optional VFO control, cat k-6326 



a- 


If you want more power 
check out our 
HF Amplifier cat k- 8331. 
An ideal combination 


VFO Module Kit: 

Gives full VFO control over 3.5-4MHz — designed especially for above transmitter, but can 
also be used as a general purpose variable frequency oscillator. Even has provision for FM 
modulation to give phone capability. Instructions include various modifications and options 
— and alignment details, cat k-6327 



just $ 39 95 


Add remote control to 
your Hi-FU 



*259 


Building our infrared remote control saves 
$$$ and effort. No need to buy a new 
system, convert your present Hi-Fi: full 
remote control over your amp’s Volume. 
Balance, Tone, Aux, Tape and Phono 
controls up to 6m away! 



NOW ONLY 

$ 279 


Teletext Timer... 
the latest news! 

Lets you use our Teletext Decoder kit (K-63is) 
without connecting via your VCR. Connects 
directly to TV antenna for access to 
latest Teletext info — it’s that simple! 
Operates on all VHF & UHF TV bands. 

Cat K-6319 



FANTASTIC 

$ 149 50 

HF Amplifier 

Sick of QRP? This new kit gives your HF 
transceiver a new lease of life with around 
10-14dB gain. That’s about 100 watts out 
from a 4 watt drive — and it covers the full 
HF spectrum from 2 to 30MHz (about 50W 
output to 10m). Wide-band ferrites used so 
no tuning required for band changes 
(switched low-pass filter covers all amateur 
bands). 4 to 10W drive required (15W if 2:1 
attenuator included). Cat k-6331 


UHF Power Amp 

Most UHF transceivers are in the 2 to 10W 
class. Now you can lift them into the "super- 
rig" class with this 50W linear amplifier. 
Perfect for hand-helds too! Features: • 14dB 
gain (typical 50W out from 2W in) • Class AB 
• Harmonics better than -60dB • 10MHz 
bandwidth • 12V operated for mobile and 
base use. cat k-6307 



RF field 
strength 
meter 

$ 54 9 5 

GREAT 


An invaluable piece of equipment for 
checking amateur gear — now build your 
own for a fraction of the price! • Covers 3- 
1000MHz (1GHz) • high sensitivity: can 
indicate field intensity of a 144MHz 1W 
hand-held transceiver from 100 metres 
away, cat k-6321 


You can build your life around DSE kits. njCICl^QiTH 
Stereo components, security alarms FLECTPONICS 
to amateur radio... DSE has it all! 

























12 Channel 
VHF Marine 

Versatile hand-held transceiver that 
covers any12of the VHF marine 
channels and is re-programmable for 
coastal cruising. Goes anywhere: on 
cruiser, skiff and home with you after 
docking (no chance of being stolen!). 
Features: • 0.5/2.5W power output 
(switchable) • sensitivity better than 
0.25uV (12dB SINAD) • NiCad battery 
and charger. DOC Approval: 274C018 


*299 



— 

The best range of marine communications... at 
the best prices! From hand-helds, Seaphone 
transceivers to antennas — all at DSE. 

WHILE STOCKS LAST! 

_ (Some items not available at all stores) 


‘Tackle Box 1 

Uniden 60 Ch. VHF Marine 

Versatile marine transceiver that packs a load of features and 
performance in a compact, go-anywhere tackle box type case. Provides 
access to 60 channels on the VHF marine band, Ch. 9 weather reports 
and the ability to make land telephone calls via coastal radio stations. 
Features: 

• LED channel display 

• Auto Ch. 16 on/off button 

• Squelch 

• Rubber duckie antenna 
with coax cable 

• Built-in speaker... 
and much more. 

Cat D-1402 

DOC APPROVED 

$299 

™ M M (Limited quantity) 

Hornet IIAM/SSB Marine 

A superb marine transceiver that operates on the 27MHz band with the 
capability of future expansion without the need to buy crystals! At sea 
SSB gives you that extra range when you need it most. Plus Hornet II 
handles all local AM transmissions for real versatility. It even doubles as 
a PA amp (with optional speaker). Features: 

• All 9 channels fitted 

• LED channels display 

• Noise blanker and automatic noise limiter — reduces impulse noise. 

DOC Approval: 244010 


VHF marine links with phone nelwork 

SAVE OVER $2001! 

Limited stocks — Hurry! 

Feature-packed transceiver for marine use. With access to all 55 
international VHF marine channel in the 156-163 band — including 
Ch. 87A yachting frequency. And connect with OTC’s Seaphone 
service, linking with land telephone network, to make calls out at 
sea. Plus you enjoy a host of benefits: 

• Maximum legal power output (25W) with low power 1W — 
switchable for harbour use. 

• Universal mounting with reversable front panel for roof or 
cockpit installation. 

• Mic, power cable, mounting brackets and full instructions 
included. 

DOC Approval: 274B033 cat 

WAS $499 

NOW ONLY 

*269 




10-Ch. 27MHz 
Marine Transceiver 
(Uniden) 

The Seawasp: reliable marine 
performance at a price that won’t 
sting your budget! 10 Channels 
for boat-to-boat or boat-to-shore 
communications. Fitted with a 
VHF "listen only" weather channel 
and instant access Ch-88 for 
emergencies. Cf 

NOW $ 

ONLY 


139 


Economy Marine 
Transceiver 

Introducing the Dragon — our 
latest, feature-packed transceiver 
designed for both the 
professional mariner and 
weekend sailor. Everything you 
need in marine safety is 
included... at a very affordable 
price. • All 10 channels in the 
27MHz marine band with 
maximum legal output • 
Automatic noise limiter and 
ceramic filter for minimum 
interference • Variable squelch 
control • LED frequency display • 
Doubles as PA amplifier with 
optional horn speaker, cat D-1717 



NOW ONLY 

$249 

WAS $329 

Keeping you 

AFLOAT!! 



|> 6! | 

VHF Marine 
Whip Antenna 

Includes ‘any-which-way’ 
base with emergency quick 
release lever. catD-4016 




















AMATEUR ANTENNAS 


The best and nothing but... 


Multi-band HF mobile 
antenna system 
Into HF mobile? No-one wants a 
Christmas tree! Here’s the 
solution. The high strength 
deluxe antenna base is 
especially made to take the 
extra stresses of HF whips. 
Standard 5/16, 24TPI fitting 
means it’s suitable for a huge 
range of VHF whips — as well 
as these HF beauties. 


Cat D-4313 


* 14’ 5 


Changing bands is as simple 
swapping to the whip you wai 
80 Metres: cm long whip 

SAA95 

Cat D-4310 

40 Metres: cm long whip 

$^95 

Cat D-4311 

20 Metres: cm long whip 

$^95 

Cat D-4312 

2m Colinear Mobile 
% plus % wavelength gives 
5.2dBi gain, with VSWR less 
than 1.5:1 at centre band 
(tunable with adjustable whip). 
Designed for side-of-roof 
mobile use, the PL-259 base 
suits huge range of mounts (our 
D-4035 SO-239 for example). 
Stainless steel construction 


The Ultimate 2m Beam 
We defy you to better the 
performance of this 8 element 
beam! It is absolutely 
sensational — and even better 
when stacked! Precision made 
by RF Aerospace — exclusive to 
Dick Smith Electronics — and 
ready to assemble for the best 
2m DX you’ll ever find. catD-4700 

$ 199 

SAT208GR 


And the Ultimate 70cm 
Beam 

If you work the birds, you need 
this beam. We used it to find 
JAS-1 on its launch morning. 
The performance is nothing less 
than amazing: also made to 
extreme tolerances by RF 
Aerospace, it offers the UHF 
operator performance (even 
QRP) he’s only dreamed of until 

now! Cat D-4701 



249 


s 79 


Cat D-4320 


“Short” % wave for 2m 
Capacitively loaded whip for two 
metres giving 4.2dBi gain — 
almost the same as a full 7 /a 
antenna! And even more: it’s got 
an in-built foldover — ideal for 
low flying car parks. VSWR is 
less than 1.5:1 (less than 1.1:1 at 
band centre), adjustable. PL259 
base terminated, cat d-4325 

s 69« 


Top performance 
Mobile 70cm 

Co-linear with approximately 
4.5dBi gain means your signal 
will pack a punch the others 
can’t match. Solid brass ferrule 
has internal 5/16in, 26TPI 
socket (suitable for range of 
mounts/bases) and is suitable 
for use on roof or gutter. VSWR 
is less that 1.5:1 across 20MHz 
(420-440) Maximum power 

100W. Cat D-4030 


ANTENNAS 


TUrn your CB into a top of 
the line rig with DSE antennas! 


Coax Dipole 
for UHF CB 

Coaxial dipole whip, complete 
with mounting base and co-ax. 
All you do is add the transceiver 
connector! Ground-independent 
design makes it ideal for most 
mounting locations. 27cm 
fibreglass whip, cat D-4020 


CB/10 metre V Quad 

2 element V Quad giving similar 
gain to 3 element Yagi! Simple 
to construct (detailed instructions 
supplied) and suitable for 
horizontal, vertical and mixed 
polarity. Stack two for even 
greater gain. Designed for 
27MHz CB use, only minor 
adjustments required for 10m 
amateur band. Everything 
supplied — including mast 
clamps and brackets, cat D-4079 

$ 129 

For the big boys... 

Computer designed fibreglass 
whip a massive 250cm long 
(yes, 2.5 metres!) Full V* wave 
on 27MHz, with PL-259 
termination on the base. 

Perfect for bull bar 
or bumper bar 
mounting on C atD-4oei 
4WD’s. 



Try 100cm long. Suits roof or 
gutter mounting with a VSWR of 
1.5:1 or less. PL259 terminated 
(in base of whip). Quality 
fibreglass construction with 
spiral and loading coil coated in 
polyolefin heatshrink for top 
weather resistance, cat D-4075 


Vertical base antenna 
for 70cm 

3 A wave end-fed vertical for the 
70cm amateur band. No 
construction required — just 
bolt it to your mast and attach 
your co-ax! (SO-239/PL259 
connection) 

VSWR of less than 1.5:1. 
Housed in non-contaminating 
PVC shroud for mechanical 
durability and life. C-Pole type 
antenna designed for low 
radiation angle. catD-4704 


RFA 70CMVCP 

2m Vertical 

Similar to above antenna, but 
designed for 2m (140-150MHz 
coverage). 175cm long, ready to 
bolt to your mast and go! 
RFA2MVCP $|J£95 

cmoW' ' 



“J” Beam folded 2m 
vertical 

One of the most famous 2 metre 
amateur antennas in the world. 
Hundreds have been home¬ 
brewed — but almost everybody 
got into trouble bending the 
aluminium! We’ve done it for 
you — as well as supplying 
comprehensive, step-by-step 
instructions on how to put it 
together and how to get the 
most from it. A perfect antenna 
for those with a space problem 
(or an XYL problem!), cat D-4211 



'Can’t get 
past first base? 

Try this base: it’s first! SO-239 
type (mates with PL-259 
antennas), perfect for use with 
RG-58 or similar co-ax. 
Complete with mounting 
hardware, cat D-4035 


Look Mum: No Holes! 

No holes — but it’s strong 
enough to hold virtually any 
mobile antenna — without even 
scratching the paintwork. 
Stainless steel plate mounts on 
boot or bonnet lip — alien key 
adjustment with pips to prevent 
damage. Suits a huge range of 
bases and mounts, cat D-4515 


$795 


$ 24 


95 
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Check our meters — they pass the test... 


Multimeter 
Transistor/Diode 
Checker 


3.5 digit LCD m’meter even has 
buzzer continuity and battery 
checker (checks under load). Plus 
current to 10A, transistor Hfe and 
Diode Vf. All at a bargain price! 


Digital Multimeter 
checks caps & 
semis too! 


LCD Temperature/ 4.5 Digit Bench 


Meter 



The latest and the best for 
Christmas. Imagine: for this low 
price you get a full 3.5 digit LCD 
multimeter that also checks 
capacitors, diodes and 
transistors! Switch between AC 
& DC on same range — voltage or 
current. Very handy for measuring 
DC compon ent of AC waveforms. 

Also includes buzzer 
continuity. 


What a combination! 3.5 LCD 
multimeter for current and 
voltage checking with override 
indicator, buzzer continuity and 
0.1%/0.25% accuracy. Also takes 
thermal readings (F and C) for 
scientific and hobbyist 
measurements: check heatsinks, 
etc. Covers -20 to 1370°C with 
+/-0.3% +/-1°C accuracy. 

Cat Q- 1512 


Top Meier 


Cat Q-1465 


III9I91UI9, IlCdlSIlinS, 

1199 


Laboratory standard LCD 
multimeter priced for the 
hobbyist! All VOM functions, 
diode test and visual/audible 
continuity are included. Plus auto 
polarity and overrange protection 
in each range, cat q-isso 

• DC Voltage - IOuV to 100V 

• AC Voltage — IOuV to 750V 
(50HZ-50 kHz) 

• DC Current - 10nA tolOA 

• AC Current — 10nA to 10A 
(50Hz-50 kHz) 

• Resistance — 10m ohms to 
20m ohms 


Galaxy LCD Panel Meter 


3.5 digit, 200mV FSD panel meter makes an ideal 
replacement for analogue meters which are 
susceptible to movement. LCD display provides 
accurate readout and can be seen even under 
adverse light conditions, cat Q-2200 $79 



LCD panel meter 4.5 digit, cat a 


WITH 

DATA/APPLICATIONS 


NOW ONLY 

$ 199 

WAS $265 


BENCH 

BREAKTHROUGH! 


| Unbeatable value 
for dual trace 
20MHz CRO! 


Multimeter/ 

Capacitance 

Checker 



• ImV Sensitivity 

• + and - Algebraic additions 

Sensational value! An affordable, 
professional standard 20MHz 
oscilloscope that’s got the lot. 

Dual channel with algebraic 
addition, 20MHz bandwidth (-3dB), 
plus a full range of controls to give 
you total flexibility. Even includes 
probes: nothing extra to buy! 


Get more than you bargained 
for: 100,000 ohms/volt multimeter 
PLUS transistor capacitance 
checker in one unit. Measure 
transistors Ico and Hfe for both 
NPN and PNP. in-built transistor 
oscillator for capacitance 
measurement. Also test diodes. 
DCV: 0.25 - 1000, ACV: 5 - 1000. 

Cat Q-1140 


PROBES INCLUDED! 


1050mm x 700mm x 1650mm 


Turn the tables... 



Organise yourself with a new work bench. It’s literally a ‘snap’ 
to assemble — no tools required! Store tools, equipment and 
enjoy a large work area. Set up amateur gear too! Sturdy 
aluminium frame and deep shelves for neat organisation. 


* Requires optional shelves (below) 


White laminate shelves. catH-24 8 5 


*249 


$ 119 


$949 w * n ,, b $30 

DSOC^rfH 

ELECTRONICS 






































UTOPIATRONCS 

Hobbyists — save $$$! Building a project is even more affordable than 
ever before. Specialised components now sold individually... 



YOUASKED 
FOR IT! 


240V -37V/17V 
Transformer 

Handy power supply for 
kits: 240V primary with 
separate 37V, 17V and 12V 
windings. Ideal for amplifiers, 
power supplies, etc. 

$095 

Lsj 


4 


Ml 


Standard SPST 

Toggle switch with legs 
brought out at 90° for circuit 
board mounting. Ideal for 
projects with board 
mounted controls through 
the front panel, cats-1290 

$ 35 ° 

2SC 710 RF Small 
Signal Transistor 

Used in air' ,r “ — ! - x 

CatZ-2512 

$095 


40 Channel 
Binary Encoded 
Switch 

Suits PLL 02AG 
synthesizers. UHF 
transceiver kit. cats-2070 

$A*5 


Great for audio 
applications 

TBA820A 8-pin audio amp 
1C with a 2 watt output. Two 
make a great amp. catz-2507 

$445 


Low noise ‘C’ 
transformer 

For that extra oomph — 
gives 36 volts a side at 2 
amps. As used in higher 
powered amplifiers, power 
supplies, etc. (As used in the 
gQ twin 40 kit) 


2N 3948 RF Power 
Transistor 

As used in K-6300 UHF 
TRX 400MHz, 6dB min. 
gain, for 700MHz, 1 watt 
output power, catz-2260 

$395 


TBA120T IF amp 
and decoder 

Designed specifically for 
audio detection in TVs and 
FM receivers... particularly 
in use with ceramic filters. 
Features: • 8 stage limiting 
IF amp and balanced 
detector • DC operated 
volume control • sensitivity: 
3dB limiting voltage 30uV 

(typical). CatZ-2510 

$ 2 49 


$29 5 


For precision 
calibrating... 

Multiturn 100K trimpot for 
close-tolerance adjustment. 
PCB mounting type. 

Cat fl-1910 



MRF660 RF power 
transistor 

This beauty is perfect for 
commercial/industrial 
VHF/UHF mobile transceiver 
applications. 

• Power output: 7.0W • 
power gain: 5.4dB minimum 

• efficiency: 60% minimum • 
load mismatch capability at 
high line and RF input 
overdrive, catz-2508 

$ 19 95 


UTOPIATRONICS... SAVINGS & CONVENIENCE 

Due to overwhelming response to EA editorial to UTOPIATRONICS 
we have decided to make some individual lines available. 


MC 13020P 
Motorola 

CQUAM AM stereo 
decoder 1 C. catz-5420 

$595 

2N4427 RF power 
transistor 

175MHz, 1.0 watt output 
power, 10dB gain, catz -2506 

$399 


XR-2211 FSK 
Demodulator 1C 
(PLL) 


$ 9.99 

Pwr Plug Pack 
20V/50ma DC 

J-1048 

$8.95 

Styro Cap 100PF 
63V 

R-2780 

$1.50 

5.12MHz Xtal 

J-1046 

$2.50 

15.961MHz Xtal 

J-1047 

$2.95 

Transformer 600/ 
600ohm isolation 

M-1210 

$12.50 

4543 1C latch 
decoder 

J-1070 

$4.50 

Your local store can 
order the following 
PCB’s upon a small 
deposit. 

Radio Direction 

Finder (K-6345) za-1643 

$20.00 

HF Transceiver 
Main (K-6330) 

ZA-1649 

$20.00 

Series 200 Main 

ZA-1609 

$35.00 

Home Alarm (K-3424) za-isoi 

$10.00 

T/Text l/R 
Controller (K- 3425 ) 

ZA-1620 

$5.00 

HF Transceiver 
Counter <k-6330) 

ZA-1651 

$10.00 

Deluxe Car 

Alarm <k-3252) 

ZA-1691 

$5.00 

Freq. Counter 

Mark 2 A&B (K-3437) ZA-1588 

$10.00 

PCB VHF (2m) 
Gasfet (K-6311) 

ZA-1503 

$10.00 

PCB suit 60/ 

120W Amp 

(K-3441-K-3443) 

ZA-1540 

$5.00 

Teletext Decoder 

(K-6315) 

ZA-1696 

$20.00 

T/Text IR 
Controller (k-3425) 

ZA-1619 

$5.00 

Anywhere Amp 

(K-3447) 

ZA-1603 

$5.00 
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Yaesu 
I 2m/70cm 
The 2-in-1 transceiver. 

An amateur’s dream come true: 
access to 2m AND 70cm bands 
without the expense of buying two 
rigs. Boasting typical advanced 
Yaesu features: • 10 memory W9 
channels • programmable w 
memory scan • 25W continuous 
on both bands • full duplex 
crossbanding... and more! cat D-3515 

WAS $1199 SAVE $500 

^FANTASTIC 



NOW ONLY 

LIMITED STOCK 
ONLY ONE PER CUSTOMER 
AT THIS PRICE! 


2m/70cm Dupiexer 



What convenience! Now VHF 
enthusiasts can connect two 
transceivers to one antenna- 
saves time and trouble 
disconnecting and 
re-connecting, cat D-3550 

WAS $49.95 tAA 

SAVE $20 

6 m/2 m Dupiexer 

This ‘Maldol’ dupiexer is ideal. 
Same principle... connect two 
transceivers to the one antenna. 
No fuss. Cat D-3555 £ 


SAVE $20 


Weltz 

100W Dummy Load 

100W continuous or 500W short 
term: that’s the WELZ CT 530 
Dummy Load. DC to 450MHz with 
S0239 socket termination and fan- 
forced air cooling. A must for the 
serious amateur, cat D-7020 

tfjfifffaf gj SAVE $35 

Hi $ 90 

WAS $125 
FP757HD heavy duly 
power supply wv 

The strength to take long qso’s ” 
without getting hot under the 
collar. Truly a heavy duty supply 
for high power transceivers, rated 
at 13.8V, 20A continuous (20 mins 
tx, 30 mins rx). * m a ms*. 

Cat D-2945__ $ y| O 

WAS $689 

SAVE 

$200 


rig lacking 
oomph? 

Give it a boost with our 2m linear 
amp... 30W output with just 3W in. 

• 13.8V Power supply (ideal for 
mobile use) • Dual time constant 
for SSB or FM operation* Reverse 
polarity protection , 

Al'lMode Amp JL _ 

Cat D-2546 

$ 115 WAS $164.95 

HF Linear Amp 

Adds power and performance to 
your mobile or base rig over the 
full HF band: 2-30MHZ. 

• Impressive 100W (plus) with 
only 4W input. • 3-Level RF power 
selection • over-voltage and over¬ 
drive protection • Specially 
wound ferrite transformers. 

• Input/output impedance: 50 
ohms nominal; SWR <2:1 
recommended. catD-2547 
Famous TOKYO HY-POWER Brand 


STORE LOCATIONS 



Visit our new Ringwood (Vic) store 
— now open at: 

Shop 2,141 Maroondah Hwy, 

Ph: 879 5338 

Kings Rd&Woolcock St Townsville (077)72 5722 

Dear Customers, 

Quite often, the prod ucts we advertise are so popular they run out within a few days, or unforseen circumstances might hold up shipments so that advertised lines are not in the stores by the time the 
advert appears. And very occasionally, an error might slip through our checks and appear in the advert (after all, we’re human too!) Please don’t blame the store manager or staff: they cannot solve 
a dock strike on the other side of the world, nor fix an error that 1 s appeared in print. If you’re about to drive across town to pick up an advertised line, why not play it safe and give them a call first... just 
in case! Thanks. Dick Smith Electronics. 

MAJOR DICK SMITH ELECTRONICS AUTHORISED RESELLERS 

e A. Cummings & Co. 91-93 River St, 86 2284 • Bowrtf : F.R.H. Electrical. 28 Sta 

’t? ' • • ' i ' 

rail: Lyn Willing Electronics, 32 Lawrence St, 221821 • Leeton: Leeton Record C 
! Macquarie; Hall of Electronics. Horton Centre, 124 Horton St 83 7440 • Oran**: ryw duuuumk 
op 6, Civic anemaCentre^Pujteney St, 526^»TUm^Tumut Electronics, Wynyard St, 47 1631 

: Morwell Electronics.! 


__ p 6. Civic Cinem___ — 

• Wagga: Phillips Electronics, 60 Forsyth St. 21 
220 Packeham St. 82 2956 • MMdura: McWilliam 


173 Slimmer St, 62%91*a!p—____ I __ _ 

Weed Heads: Stuart Street Electronic Sales. Stuart St, 36 57*1« Ulladulla: Pauls Electronics. 10 Wason Street. 55 3989 
a George St, 77 5935 "Young: Keith Oonges Electronice. 1 86 Boorowa St, 82 1 279 VIC: • Echuca: Webster Electronics, 
s. 95 George St. 34 6133 • Rosebud: Pentronics, 1243A Nepean Hwy, 86 7688 • Shepparton: GV Electronics Centre. 

-----.--Shop 27 K-mart Wostcocrt Plaza, 51 6555 • Caloundra: Hume's Electro-Mart, 9 Tay Ave, 91 4270 • Gladstone: 

. 42 Vlctona St 51 1723 • Maryborough: Keller Electronics. 218 Adelaide St 214559 • Mootodaba: Mol’s Electronics. Shop 4.129 Brisbane Rd, 44 6588 • Ml lea: Outback 
Electronics, Shop 4, Lowsn House, Ann St 411604 .Nooea Heads: Sunshine Phone Systems, Shop 2. Forun Centre, Sunshine Beach Rd. 474444 « Rockhampton: Access 
nt Village. 791421 SA: • Ml Gambian Hutcheasons Communication Centre, 5 Elizabeth St. 25 0400 • Why aba: Eyre Electronics, Shop 2, Forsyth St. 45 4764 WA:« Albany. 


=aur 


rss ORDER SERVICE 


ORDERS OVER $75 

FPFF DELIVERY, 


POST & 0rder Value 
PACKING $ 5 - 00 — $9-99 
CHARGES $10.00-$24.99 
$25.00 - $49.99 


Charge 

$2.00 

$3.50 

$4.50 


Order Value 

$50.00 - $75.00 
$75.00 or more 



Terms available to approved applicants 

SA Customers: Credit facilities available through 
Adelaide: 10 Pulteney St, Adelaide _ 

Offer concludes 31/12/86 or until stocks last. Prices can be increased without notice due to fluctuations in 
currency, high interest rates, government taxes and imports. 


P.O. Box 321, North Ryde N.S.W. 2113 
Tel: 888 3200 
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“Electronics Australia” is one of the longest running technical publications in the 
world. We started as “Wireless Weekly” in August 1922 and became “Radio and 
Hobbies in Australia” in April 1939. The title was changed to “Radio, Television 
and Hobbies” in February 1955 and finally, to “Electronics Australia” in April 
1965. Below we feature some items from past issues. 


Wireless 

Weekly^ 


January 1937 

Missing products: there are plenty of 
good receivers and plenty of cheap re- 
cievers. There are receivers which have 
fine console cabinets, there are midgets 
with cabinets of wood, metal and 
moulded bakelite. There are sets with 
dials as wide as the cabinet can accom¬ 
modate, but there is still room for two 
more types of receivers. 

We need a receiver which we can 
recommend to the music lover as giving 
the best possible tonal quality from the 
local stations, yet selling at a reasonable 
price. The second type of receiver 
which we suggest is a large complicated 


and delicately tuned receiver , designed 
to sell to those short-wave and DX en¬ 
thusiasts who are keen enough to spend 
their last shilling in order to get some¬ 
thing really out of the ordinary. 

Boom in litigation: (from our American 
correspondent) the radio industry has 
kept many patent lawyers and expert 
witnesses happy during its brief history. 
Recently two manufacturers went to bat 
in court, one charging patent infringe¬ 
ment, the other charging restraint of 
trade. Both won, both lost to some ex¬ 
tent. Probably money to the extent of 
100,000 dollars has been taken out of 
the radio industry and put in the pock¬ 
ets of non-producers. 

Electric clock: for the country resident, 
who has no AC power available, a bat¬ 
tery-operated. electric clock has now 
been introduced to the market. The 
clocks are of English manufacture, but 
are fitted with a 4-jewel Swiss move¬ 
ment. 



January 1962 

Modern Slaves: automatic production 
and, in its ultimate form, “automation”, 
are subjects very much in the news 
these days. They present social, eco¬ 
nomic and technical problems which are 
a unique challenge to man’s ingenuity. 
If all these can be solved, we may well 
be on the threshold of a new era; an era 
of plentiful, high quality, low cost pro¬ 
duction which will raise our standard of 
living by a very marked degree. 
Minutemen missiles: the United States’ 
Minuteman, a solid-fuelled three stage 
intercontinental ballistic missile is cur¬ 
rently one of that country’s top projects 
in defence planning. One of the compa¬ 
nies contributing research and produc¬ 


tion for it is the Allison Division of the 
General Motors Corporation. They are 
currently engaged in developing plastic 
rocket cases to replace the older steel 
variety. 

Colour TV: the B.B.C.’s demonstration 
of colour television was a big attraction 
at Britain’s National Radio Show late 
last year. Continuous closed circuit 
transmissions presented “live” colour 
television from a specially constructed 
glass walled studio. 

Metal Film Resistors: greater flexibility 
in designing miniaturised electronic 
equipment and printed circuitry is 
claimed to be possible following the 
development of easy-to-apply, fired-on 
resistor compositions with varied resist¬ 
ance values. 

The compositions are specially treated 
metal powders and glass particles dis¬ 
persed in suitable organic solvent. They 
can be applied on glass or ceramic bases 
by the usual dipping, brushing, spraying 
or screen printing techniques. 


ATTENTION 

we 

Have 

Moved! 


WE ARE NOW THE 

appointed Queensland 
Distributors for all 

NATIONAL PANASONIC 

spare parts. 

ALSO stocking what we 
believe to be the most 
comprehensive range of 
electronic components 
accessories, tools and test 
equipment in Queensland 
today. 

SUPPLYING professionals 
and hobbiyists alike, for the 
service of most types of 
electronic equipment for the 
manufacturing, installation 
and replacement parts 
industry. 

WE have keen and 
professional staff eagerly 
waiting to help. 

SO FOR ALL YOUR 
ELECTRONICS 
REQUIREMENTS 

PHONE NOW 
(07) 52 3762 

ECONOMIC 

ELECTRONICS 

24 CAMPBELL STREET 
BOWEN HILLS, 4006. 

TELEX: AA42883 FAX: (07) 52 2862 

Also 

SOUTHPORT ELECTRONICS SHOP 
11 DAVENPORT ST,SOUTHPORT 
PH: (075) 321 3622 
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Part 1: the nature of light and colour 


Understanding 
colour television 


This is the first in a series of eight articles 
dealing with the principles of colour television, 
with particular emphasis on the PAL system. 
Here, we examine the nature of light and 
colour. 


by DAVID BOTTO 


In order to grasp the principles of col¬ 
our television we first need an under¬ 
standing of light and colour. We’ll define 
light as the natural medium by which ob¬ 
jects are made visible to our eyes; i.e, that 
section of the electromagnetic spectrum 
to which our eyes respond. 

Much remains to be discovered con¬ 
cerning the nature of light, but it is gener¬ 
ally accepted that light consists of electro¬ 
magnetic waves which travel in straight 
lines and can be measured in terms of 
wavelength. This wave theory explains 
why light bends when passed through wa¬ 
ter or glass, the operation of lenses, and 
why solid objects cast sharply defined sha¬ 
dows. However, it does not explain why 
light striking a metal plate causes the plate 
to emit a shower of electrons. 

Further, the wave theory cannot ex¬ 
plain the action of light in the case of 
solid-state optoelectronic devices. Here, 
light behaves as if it consists of particles 
which can be absorbed into semiconduc¬ 
tor materials. So light seems to travel as 
waves, yet appears to consist of tiny parti¬ 
cles! 

The present understanding, known as 
the quantum theory, is that light travels in 
waves consisting of a number of tiny parti¬ 
cles or packets of energy called photons. 
In a vacuum the velocity of all electro¬ 
magnetic waves, including light, is 3 x 10 8 


metres per second. 

The electromagnetic spectrum covers a 
range from the cosmic, gamma and x- 
rays, through ultra-violet rays and the 
narrow band of visible light frequencies, 
down to the lower frequencies of infrared 
waves, television and radio waves (Fig. 1). 
White light can be split into a spectrum of 
colours by passing it through a glass prism 
(Fig.2). The wavelengths of the various 
colours, measured in nanometres (10' 9 
metres), are approximately 630 to 760 for 
red, 590 to 630 for orange, 590 to 565 for 
yellow, 490 to 565 for green, 450 to 490 to 
blue, and 380 to 450 for purple and violet. 



r ig-2: the colour spectrum can be obtained 
by passing white light through a glass 
prism. 


How our eyes 
see light and colour 

Because a colour television picture is 
produced by mixing several colours in 
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order to reproduce as accurately as possi¬ 
ble the colours of the transmitted scene, 
it’s helpful to know how our eyes see light 
and colour. 

When we view a scene, the curbed sur¬ 
faces of the cornea, eye fluids, and lens of 
the eye focus the image onto the retina, a 
light sensitive layer of cells at the back of 
the eye. This image is fed to the brain by 
the optic nerve which consists of about 
800,000 nerve fibres. 

The retina contains two kinds of light 
sensitive cells. These are named ‘rods’ 
and ‘cones’, according to their shape. The 
rods, which number approximately 


















twelve million, are very sensitive and are 
able to detect small amounts of light and 
very fine detail. 

The cones, which respond particularly 
to colour, consist of three groups, each 
group having peak sensitivity to a diffe¬ 
rent colour. 

Thus some cone-cells have a peak re¬ 
sponse to yellow light, some to red light, 
and others to green light. The cone-cells 
total about seven million. When the right 
balance of colours are detected by the 
three types of cone-cells, the optic nerve 
sends the sensation of white to the brain. 

The rod-cells seem to be mainly con¬ 
cerned with monochrome vision and vi¬ 
sion in low light intensities. Our under¬ 
standing of both rod and cone cells re¬ 
mains incomplete for the present. 

Although various colours possessing 
the same radiant energy may be present, 
the response of our eyes is not the same 
for all colours. Fig.3 shows the response 
curve of what is known as the “standard” 
human eye possessing normal sight. 
Notice that green and yellow colours 
appear brighter to the eye than do red or 
violet shades. 

When our eyes view a relatively large 
area in normal light, we easily distinguish 
between colours. However, as the size of 
the area decreases, the eye finds it harder 
to distinguish one colour from another. 
Blue and green become confused, and dif¬ 
ficult to distinguish from grey. Blue and 
yellow appear grey. Reds remain fairly 
distinct, but tend to merge with greys as 
the colour area becomes smaller. 

When the area is very small all our eyes 
can distinguish are changes in brightness; 
colour cannot be seen at all. 

Colour television systems utilize these 
properties of our eyes by transmitting the 
detail of the picture in high-definition 
monochrome, and the colour information 
at a relatively low definition. A rough 
comparison is that of a child’s painting 
book where the picture is drawn in black 
and white, and the colour painted in the 
blank areas. 

Sending the fine detail in monochrome 
has the further advantage that the colour 
transmission can be received in black and 
white on a monochrome receiver. 

Why objects appear 
the colour they do 

An object takes its colour from the col¬ 
our of the light it reflects. When, in white 
light, an object appears green to us, it is 
because all other wavelengths of light are 
absorbed, and only green light is re¬ 
flected. 

Similarly, a red object appears red be¬ 
cause only red light is reflected, and the 



rest of the light absorbed. 

If in a darkened room we shine a red 
light onto a green object, the object will 
appear to be black, because there is no 
green light available for the object to re¬ 
flect. Similarly, if the object is red, with 
only green light illuminating it, it will also 
appear to be black, as again there is no 
green light to be reflected. 

A dull black object is black in any light¬ 
ing conditions because it reflects virtually 
no light of any colour. 

However, an unpolished pure white ob¬ 
ject reflects every colour and seems to the 
eye to be the colour of the light illuminat¬ 
ing it. Thus, if bathed in pure green light it 
will appear as a green object, while in 
pure red light it will appear as a red ob¬ 
ject. Hold your copy of Electronics Au¬ 
stralia in a coloured light in a darkened 
room, and the white page appears that 
colour, but the black print remains black. 

Some basic terms used in colour televi¬ 
sion are hue, saturation, brightness and 
chromaticity. 

Hue is the colour of the light as it 
appears to our eyes — the wavelength of 
the light. Saturation is the measure of 
how deep the colour is — the deeper the 


saturation the less the amount of white 
light mixed with it. Thus deep red is high¬ 
ly saturated, but we say pink is less satu¬ 
rated because white light is mixed with the 
red colour. 

Brightness is a term describing the in¬ 
tensity, or amount of light energy of a 
colour. Chromaticity is the quality of 
colour and is dependent on both hue and 
saturation, but not on its brightness. 
Achromatic light is light without colour 
ranging from white, through grey to 
black. 


Colour mixing 

Colour mixing, using three properly 
selected primary colours to obtain a wide 
range of colours, may be subtractive or 
additive. 

Primary colours are those which mix 
together to produce a wide range of col¬ 
ours, but no two of these colours will com¬ 
bine to yield the third colour. 

Subtractive colour mixing uses the prin¬ 
ciple of mixing primary colours in such a 
way as to absorb some colours, leaving 
only the required colours. This method of 
colour mixing is generally employed in 
modern colour photography systems. 

If we subtract red light from white light 
we obtain the colour known as cyan. Sub¬ 
tract blue light from white light and the 
result is yellow. Removing green light 
from white light leaves magenta. These 
three colours — cyan, yellow and magen¬ 
ta—together form three primary colours. 

Fig.4 demonstrates the use of three col¬ 
oured filters placed in front of a white 
light. 

The cyan filter absorbs all red light from 
the white light source, the yellow filter 
the blue light, and the magenta filter the 
green light. This subtractive action results 
in the colour sensations of cyan, yellow 
and magenta. Thus a colour filter allows 
only the colour light of its name to pass 
through it. 

If we overlap the magenta and cyan 
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Colour television 


filters (Fig.4a), the magenta filter re¬ 
moves the green light and the cyan filter 
the red light, so that our eyes see a blue 
colour. 

Overlap all three filters as in Fig.4b and 
the overlapping magenta and yellow fil¬ 
ters remove green and blue light, leaving 
only red light. Similarly, the overlapping 
cyan and yellow filters stop the red and 
the blue light so that our eyes see a green 
colour. 

Where all three filters overlap, no light 
at all passes and our eyes register a black 
colour. 

The primary colours used in subtractive 
colour mixing are known as com¬ 
plementary colours because, as we have 
seen, to produce the primary colour 
another colour known as an additive 
primary was removed from white light to 
produce it. So the additive primaries of 
cyan, yellow and magenta are red, blue 
and green in that order. 

Additive colour mixing 

Colour television makes use of addi¬ 
tive colour mixing. Although any three 


primary colours may be used for additive 
mixing, the three colours red, green and 
blue, combined together in various prop¬ 
ortions, provide the colour television 
viewer with the widest possible range of 
colours. 

Additive colour mixing may be demon¬ 
strated by the use of three projectors fit¬ 
ted with red, green and blue filters 
(Fig-5). 

When a single colour illuminates the 
white screen, that colour is reflected be¬ 
cause a white screen reflects all colours. 

When both red and green light are pro¬ 
jected on to the screen we see a yellow 
colour. This is because the cone-cells of 
our eyes are stimulated in the right prop¬ 
ortions to produce a yellow sensation, 
even though no pure yellow spectrum 
light is present. Project green and blue 
and our eyes register a cyan colour. Red 
and blue projected together will appear 
magenta. 

If we now project all three colours, red, 
green and blue, at the correct intensities 
(by adjusting the brightness control of 
each projector), the result will appear as 
white. 



EACH PROJECTOR FITTED WITH A 
Fig 5 BRIGHTNESS ON.OFF CONTROL 


Fig.5: basic additive colour mixing scheme. 


Note that the six colours produced 
match those generated by the standard 
colour bar generator used for television 
servicing. 

By using the three brightness controls 
to produce red, green and blue light at 
various levels of intensity, a large range of 
colour sensations may be obtained. The 
proportions of the three primary colours 
used to form a wanted colour are known 
as Tristimulous values. 


EMONfl IS MOVING 


• LARGER PREMISES 

• MORE CONVENIENT LOCATION 

• OFF-STREET PARKING 

• MORE PRODUCTS ON SHOW 

From JANUARY 15, 1987 
OUR NEW ADDRESS IS 

86 PARRAMATTA ROAD 
CAMPERDOWN 2050 

NEW TEL: 519 3933 

NEW FAX: 550 1378 


Postal Address is UNCHANGED 
PO BOX K720 
HAYMARKET 2000 

Telex is UNCHANGED 74500 EMONA 


Emona test and measuring instruments - 

• KIKUSUI • GW INSTRUMENTS • ESCORT • SEW 

• POLAR • AKIGAWA • A-TEK • ASAHI • SIGMOTEK 

• TIME ELECTRONICS • SAKATA • MULTITECH *EMTEK 
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Fig.6: the horseshoe-shaped chromaticity diagram. The figures around the perimeter 
show the wavelengths of different hues of colours in nanometres. 


The colour picture reproduced by a 
television picture tube makes use of red, 
green and blue light-emitting phosphers. 
These produce a wider range of colours 
than a photographic colour print using 
subtractive colour mixing. However, the 
colour photograph is able to reproduce 
heavily saturated blues and greens outside 
the range of colour television. 

Fig.6 shows the well-known horseshoe 
shaped chromaticity diagram. Around the 
perimeter are figures that show the. 
wavelengths of different basic hues of col¬ 
ours in nanometres. At the centre is a 
point labelled white. Sunlight at midday, 
daylight or light seen through a skylight all 
are white light, but with different energy 
levels over the entire colour spectrum of 
400 to 700 nanometres. 

Since there is no “standard” white, va¬ 
rious “reference whites” are used, such as 
equal energy white light, Illuminant A, 
Illuminant B and Illuminant C. The Au¬ 
stralian standard is based on a warmer 
reference white known as Illuminant D 
6500. This contains less blue and slightly 
more green light than the white of Illumi¬ 
nant C. 

If we draw a line from the point num¬ 
bered 520 at the perimeter of the chroma¬ 
ticity diagram to the point marked 
“white”, then at the edge of the diagram 
we have spectrum green at a wavelength 
of 520 nanometres. 

As we move down the line towards the 
centre, more and more white light is 
added to the green, until at point C only 
white light remains. Thus the spectrum 
green has been gradually diluted to pro¬ 
duce graduations of colour from green to 
white. The midpoint of the line represents 


spectrum green saturated 50% with white 
light. 

Similarly, a line drawn from the point 
numbered 480 to point C begins at spec¬ 
trum blue and is increasingly saturated 
with white light. The blue thus becomes 
p^ler in colour until only white light re¬ 
mains. 

If you draw a straight line between any 
two points on the numbered perimeter of 
the chromaticity diagram you will see the 
various colours that can be produced by 
combining two colours additively in va¬ 
rious amounts. 

The perimeter line at the bottom of the 
diagram is known as the region of non¬ 
spectral colours, because no pure colours 
are present here. In this area all colours 
are formed from different mixtures of red 
and blue. 

The triangle within the diagram — cal¬ 
led an RGB triangle—shows the range of 
colours that can be displayed by the col¬ 
our television receiver using three col¬ 
ours. These are red at a wavelength of 
about 610 nanometres, blue at 470 
nanometres and green at about 540 
nanometres. 

Colours outside the RGB triangle can¬ 
not be displayed, a fact that might appear 
to limit the reproduction of the colour 
picture. However, the more saturated col¬ 
ours outside the RGB triangle are not 
essential to good colour reproduction. 

Since red, green and blue light in the 
right proportions stimulate the eyes to see 
white, the correct balance of the three 
colours can be used to transmit the 
monochrome or brightness detail of the 
television picture. This is called the “Y” 
or luminance signal. The “Y” signal can 


be received by a monochrome receiver to 
provide a normal monochrome picture. 

Because the eye is most sensitive to 
green, and more sensitive to red than to 
blue, the best balance of the three primary 
colours to form the “Y” signal is 59% 
green plus 33% red plus 11% blue. This is 
better expressed as 

EY = 0.59 EG + 0.33 ER + 0.11 EB 
where E represents the relative voltages 
of the different signals, and G, R and B 
the colours. 

It might at first appear that to obtain a 
colour picture we need to transmit the EY 
signal, to form the high definition detail of 
the picture, and three colour signals car¬ 
rying respectively red, green, and blue 
colour information, in order to reproduce 
the colours of the transmitted scene. To 
do this would require excessive and un¬ 
acceptable bandwidth in the transmitted 
television signal, and would result in un¬ 
necessary complexity of the colour televi¬ 
sion receiver, increasing the cost con¬ 
siderably. 

Our study of additive colour mixing 
shows that it is not necessary to transmit 
three colour signals because all the colour 
information is contained in the “Y” sig¬ 
nal. So all we need to transmit is the “Y” 
signal and two of the three colour signals, 
recovering the third by subtracting the 
two colour signals transmitted from the 
“Y” signal. 

We could use any two of the three prim¬ 
ary colour signals, and recover the third. 
The colour signals chosen are red and 
blue, sent in a form known as colour dif¬ 
ference signals. 

Green is not used to produce one of the 
two required colour difference signals be¬ 
cause the maximum voltage of a green 
colour difference signal would be less than 
that of a red or blue colour difference 
signal, and would be more liable to distor¬ 
tion in transmission. 

These colour difference signals are 
formed by inverting the “Y” signal (by 
means of an amplifier) to produce a “-Y” 
signal. By adding this “-Y” signal to the 
red signal (R), the red colour difference 
signal ER-EY is obtained, (usually refer¬ 
red to as the R-Y signal). 

Similarly, by adding the “-Y” signal to 
the blue (B) signal, the B-Y colour differ¬ 
ence signal is formed. 

We now have the “Y” signal, plus the 
R-Y and B-Y colour difference signals, 
and from these we can recover the G-Y 
signal. How this is done will be discussed 
in a later article. 

In part two of this series we’ll consider 
the requirements of a modern colour tele¬ 
vision system and take a brief look at early 
systems. In addition we’ll describe the 
PAL system and its advantages. © 
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Building our new Pt.2 

Low distortion 
audio oscillator 


Building the Low Distortion Audio Oscillator 
involves installing the parts on a printed 
circuit board, wiring the board to the case 
hardware and making a few adjustments for 
optimum performance. 

by JOHN CLARKE 


The printed circuit board (PCB) for 
the oscillator measures 169 x 143mm 
and is coded 86aoll. It has been spe¬ 
cially designed to fit into two plastic in¬ 
strument cases supplied by Altronics. 
These measure 200mm wide by 70mm 
high by 160mm deep (Altronics Cat. 
H-0480/1) and 260mm wide by 80mm 
high by 190mm deep (Altronics Cat. 
H-0482/3). 

Note that while the board can cer¬ 
tainly fit into a variety of plastic and 
metal cases from other suppliers, the 
mounting holes have been positioned to 
match the integral mounting pillars in 
the Altronics cases. 

As noted last month, the new oscilla¬ 
tor can be built in two versions: with or 
without output level metering. This is 
why the PCB was made adaptable to 
two different cases. If the non-metered 
version is built, the saving should be 
about $25 or so. We think that most 
constructors will decide to go the whole 
hog and build the complete version in 
the larger case. 

We have designed front panel art¬ 
work to suit both the Altronics instru¬ 
ment cases although again, it would be 
possible to adapt these labels to cases 
from other suppliers. 

Note that regardless of which instru¬ 
ment case is used, it must have metal 
front and rear panels. These are neces¬ 
sary both to earth all the panel hard¬ 
ware and to provide a degree of shield¬ 
ing. 


PCB assembly 

You can start construction by assem¬ 
bling the PCB. To do this, you should 
refer to the printed circuit board over¬ 
lay which is incorporated in the wiring 
diagram for the metered version of the 
oscillator. If you intend building the 
unmetered version, you should omit the 
components shown within the dotted 
lines on this diagram (adjacent to the 
power transformer). 

Begin by inserting the PC stakes for 
all external wiring with the exception of 
the mains wiring connections. Now the 
links, resistors, diodes and ICs can be 
installed. Note that the 4049B inte¬ 
grated circuit, IC10, is oriented differ¬ 
ently to the remainder of the ICs. 

When soldering the ICs take care not 


to short the pins with excess solder. In 
particular, this may easily happen on 
IC11 and IC12 where tracks pass be¬ 
tween the IC pins. 

Next the capacitors, trimpots, transis¬ 
tors and regulators can be inserted and 
soldered in place. Electrolytic capacitors 
are polarised and need to be oriented 
correctly. The plus sign is indicated on 
the overlay diagram. Note that the cen¬ 
tre lead for FET Q1 must be bent out¬ 
wards by a few millimetres in order to 
fit the PCB. 

The transformer is installed on the 
PCB and secured using 4BA nuts 
screwed on the integral plastic locating 
pillars. Alternatively, the plastic pillars 
can be melted over on the underside of 
the PCB using a hot piece of metal as a 
former. Do not rely on the transformer 
electrical pins to hold the transformer in 
position since they can pull out. 

Incidentally, don’t use your soldering 
iron to melt over the plastic locating pil¬ 
lars of the transformer. It makes a terri¬ 
ble mess of both the transformer and 
the soldering iron tip and is very hard 
to clean off. For that reason, we prefer 
our suggestion of using two 4BA nuts to 
secure the transformer. 

Once all the components are soldered 







Here 



This view shows the front panel wiring for the metered version. Note sleeving on mains switch. 
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RADIO DO 
HID?" 


...THE ANSWER IS 
IN THE PALM 
OF YOUR HAND 



Whatever task you 
have to do the ICOM 
IC-40 is the one that can 
handle it. 

It’s ideally suited for 
farming, transport, sports, 
bushwalking & boating. 
Whatever the communica¬ 
tion problem you need 
to solve this is the radio 
that’s being 
proven every 
day in a million 
different uses. 

Contact your 
local dealer for 
a demonstration 
of the most 
advanced CRS 
portable 
available in 
Australia. 


ICOM AUSTRALIA PTY. LTD. 

7 DUKE STREET WINDSOR 3182. 
VICTORIA. 


Name. 


I City_ Postcode_ 1 

| or phone ICOM on (03)512284 | 

EnaiicoMi i 

The World System | 


the underside, you should carefully ex¬ 
amine the board for wiring mistakes, 
faulty soldering and so on. It is impor¬ 
tant to do this job now rather than have 
the worry of a possible fault on the 
board later on. 

Drilling the case 

Now put the board aside and start 
work on the case. Both the front and 
rear panels require drilling before the 
hardware can be installed. The front 
panel Scotchcal label can be used as a 
template to position most of the con¬ 
trols with the exception of the meter 
(for the metered version only), but do 
not secure the label to the panel yet. 

Supplied with the meter movement is 
a cardboard drilling template which 
should be used when working on the 
front panel. The large circular cutout 
for the meter body can be made by 
drilling many small holes around the cir¬ 
cumference and filing out the hole. 

Drill out the holes for all the potenti¬ 
ometers, switches, LED and output 
socket on the front panel and for the 
cord clamp grommet, sync socket and 
earth connection on the rear panel. 
Make sure you drill all holes at this 
stage. You don’t want to drill any holes 
when the front panel label is fitted and 
the wiring half complete. 

With all the holes drilled, the Scotch¬ 
cal adhesive label can be secured to the 
front panel. Trim the edges and holes 
out with a sharp utility knife. 

Of course, if you are working with a 
complete kit, you won’t have to worry 
about drilling or fitting the label. 

Wiring 

The mains cord must be securely 
clamped with the cord clamp grommet 
so that it cannot be pulled out from the 
rear panel. The earth lead is soldered to 
the earth lug which is secured to the 
rear panel with a screw and nut. A fur¬ 
ther earth lead runs from this rear panel 
earth lug to an earth lug on the front 
panel. 

For the metered version, the front 
panel earth lug is bolted to one of the 
screws securing the meter, while in the 
unmetered version the earth lug is se¬ 
cured by the nut used to fasten the out¬ 
put socket. 

The active and neutral mains leads 
are terminated directly on the PCB (do 
not use PC stakes). They are inserted 
through the holes provided and soldered 
so that no bare wire is exposed on the 
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top of the PCB. 

In the interests of safety, it is a good 
idea to make up an insulating cover to 
prevent any possibility of electric shod 
(or shorts) from the main conductor! 
running on the underside of the board 
The cover could be made from a piece 
of insulating material such as presspahi 
or elephantide or you could use plastic 
from an icecream container or simila 
source. 

In addition, the wires to the main! 
switch should be insulated using heat 
shrink tubing or insulation tape to pre 
vent accidental contact and resultan 
shock. 

Switch SI has capadtors locatec 
around the body with one lead of eacl 
capacitor soldered to consecutive switcl 
wipers. Note that the 390pF polystyrene 
capacitors each have a 68 ohm resistor 
in series. The remaining leads of these 
capacitors are soldered together as a 
common connection. 

Note that the frequency range switch 
Sla should have make-before-break 
contacts. This is necessary to avoid pos¬ 
sible latch-up of the oscillator when 
range-switching occurs. 

Keep all wiring between the PCB and 
the switches and pots as short as possi¬ 
ble. Note that there is a length of 
shielded cable from switch S2 to the 
PCB. The shield of this cable is con¬ 
nected at the PCB end but not at S2. 

When all the wiring has been com¬ 
pleted, the PCB can be fastened to the 
integral plastic pillars in the case using 
self-tapping screws. Construction can 
now be completed by installing the 
switch and pot knobs, but don’t install 
the lid at this stage. 

Testing 

To test the oscillator, firstly connect 
the unit to the mains supply and switch 
on. Immediately check that the supply 
rails are correct. You should have close 
to +15V and -15V at the outputs of the 
7815 and 7915 regulators respectively. 
These voltages should also be present 
on the supply pins to the ICs. 

If the voltages are incorrect, switch 
off and locate the fault before proceed¬ 
ing further. The lack of any voltage at 
all could mean a shorted track on the 
PCB or a complete open circuit along 
one of the supply line tracks. 

Sinewave level 

Once the supplies are confirmed as 
correct, you can check and set the out- 


















• the metered version. Make sure that you install the ICs, transistors, diodes and electrolytic 

, the dotted line are deleted for the unmetered version. 


rhis parts layout and wiring diagram is for 
;apacitors correctly. The components within 
jut sinewave signal. Make sure that the 
ittenuator is set to OdB and the fine 
evel control is set fully clockwise. 
Measurement can be made with an os¬ 
cilloscope or multimeter set to a low 
AC voltage range. With the sine/square 
switch set for sinewave mode, adjust 
VR7 for a 3V RMS reading. 

Note that many digital multimeters 
have a very poor response above a few 
hundred Hertz. Check the specifications 
of your multimeter and make the level 
measurement below this frequency fig¬ 
ure. If you don’t have the specifications 
of your meter, set the oscillator to 
100Hz, just to be on the safe side. 


If you use an oscilloscope to set the 
sinewave output level, adjust VR7 to 
give a displayed waveform with a peak- 
to-peak amplitude of 8.5 volts. (The 
exact peak-to-peak value is 8.484 volts 
but 8.5 is as close as you can reasonably 
judge on an oscilloscope screen). 

Meter setting 

For the metered version, turn the fine 
attenuator control fully anticlockwise 
and adjust VR8 so that the meter reads 
zero. Now turn the attenuator fully 

-1_.. ,4 nnl tUn motor 11 Cl « ft \/D Q 


Square wave level 

To set the square wave level it is sim¬ 
ply a matter of rotating the fine level 
control fully clockwise and then measur¬ 
ing the DC voltage at the wiper of 
VR6b. Trimpot VR10 should be set to 
obtain a reading of 6V at the wiper of 
VR6b. This automatically sets the 
square wave output to 3V RMS (ie, a 
square wave amplitude of 6V peak-to- 
peak). 

Trimpots VR1 to VR4 can be set for 


zero. Now turn the attenuator fully inmpois vm iu viv. un 
clockwise and set the meter using VR9 one of two requirements. First, they can 

to read 3V for the OdB setting on the be set so that there is equal output level 
attenuator for each frequency range. Alternatively, 
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View inside the unmetered version of the ai 
meter drive components are included. 


le same board was used for the metered version and this is why 


they can be used to set the maximum 
frequency of each frequency range so 
that the frequency scale calibrations are 
correct. Note that you can choose to set 
one of these parameters but not both. 

Frequency range 

To set the maximum frequency for 
each range you will require a digital fre¬ 
quency meter (or you can use an oscil¬ 
loscope if it has a reasonably accurate 
timebase — most do these days.) Set 
the frequency control of the oscillator 
clockwise to the 100 position and mea¬ 
sure the frequency for each range. Ad¬ 
just VR1 for a reading of 100Hz, VR2 
for a reading of 1kHz, VR3 for 10kHz 
and VR4 for 100kHz. 

If the frequency at the low (anticlock¬ 
wise) setting of the frequency control is 
inaccurate (ie, not a multiple of 10Hz) 
you will need to make a small change to 
the value of the 150k resistors that are 
in parallel with the 50k frequency adjust 
pot (VR5). If the frequency at the mini¬ 
mum setting is marginally low, the 150k 
resistors can be effectively reduced in 


value by shunting them each with a high 
value resistor, say 2.2M. 

Note that setting trimpots VR1 to 
VR4 in this way may result in slightly 
differing levels of signal for each fre¬ 
quency range. If you are not happy with 
this result, you may prefer the following 
procedure to ensure that the output 
level is the same for each of the four 
frequency ranges. 


Output level 

Setting the VR1 to VR4 trimpots for 
constant signal level on each range is 
best done using the internal meter if the 
metered version is built. For the unme¬ 
tered version, either an oscilloscope or 
an analog multimeter set to AC volts 
can be used. 

The procedure is straightforward: ad¬ 
just VR1 for the xl range, VR2 for the 
xlO range, VR3 for the xlOO range and 
VR4 for the xlOOO range for a constant 
output level. The VR7 trimpot can then 
be readjusted if necessary to give a 3V 
RMS sinewave at maximum output 


level. 

Another adjustment may be necessa 
for the xlOOO frequency range. The ( 
ohm resistor in series with each 390p 
capacitor may need to be altered 
counteract phase changes at high fr< 
quencies in the op amps of the oscilh 
tor. 

Two possibilities can occur if th 
value of the 68 ohm resistor is not co 
rect: the sine wave signal can become s 
large that it clips; or the signal can fa 
to zero. If the signal falls to zen 
slightly decrease the value of the 6 
ohm resistors (by shunting with hight 
value resistors); if the signal clips, ir 
crease the resistor value. 

Note also that to obtain absolut 
minimum distortion, the 560k resistor a 
the gate of Q1 may need slight adjust 
ment. The required value here can onl 
be determined using a distortion mete 
or audio spectrum analyser. 

Finally, check that the stepped atten 
uator operates correctly for each of the 
six settings. That’s it — screw down the 
lid and you are in business. <Z 
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REMEMBER THE FIRST TIME YOU HEARD 
DOLBY SURROUND® SOUND IN A THEATRE? 

WAIT ’TILL YOU HEAR 
IT AT HOME! 


JDIO 


Once you have 
in and heard a 
iper Dolby 



ality of sound than 
illations" 
Beit Whyte 


If you have any 
doubt about how 
good Dolby 
Surround® Sound is 
with home TV. read 
these brief 
comments by 
independent 
authorities. 


_that I'd nc 

previously heard from 
any surround decoders 


Bill Sommerwerck 




AUDIO ENGINEERS PTY. LTD 
342 Kent Steet, Sydney, NSW 2000 
Ph: (02) 29-6731 


\UDIO ENGINEERS (QLD) MARKETEC PTY. LTD. 
nr Jane & Buchanan Sts, 51 Scarborough Beach Rd, 
West End Qld 4101 North Perth, WA 6000 

Ph: (07) 44-8947 Ph: (09) 242-1119 

AUDIO ENGINEERS (VIC) 

Ph: (03) 850-4329 


AIT, Australia’s 
leading designer and 
manufacturer of 
automotive turbocharger 
systems and ancillary 
electronic controls... 


... requires the services of a 
responsible electronics technician to 
assist with production and product 
development in its Thomastown 
(Melb) facility. The successful 
candidate will have: 

(1) a knowledge and intrest in 
automotive engineering; 

(2) a knowledge of electronic 
construction techniques; 

(3) a familiarity with digital and 
analogue design and service 
techniques; 

(4) a familiarity with micro-processor 
and micro-controller design and 
programming techniques; 

(5) an ability to work in close liaison 
with other members of the 
engineering staff. 

Formal qualifications, whilst 
desirable, are not necessarily 
required. Salary from $17,000 per 
annum, by negotiation. 

Applications with details, in writing 
should be forwarded to: 


Ross McLean, 
Advanced Industion 
Technology, 

44 Ken Parade, 
KEON PARK, VIC. 3074 
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An introduction to hifi, Pt.10. 

Compact disc 
players — 1 


Background; compact discs in close-up 


Undoubtedly, the most notable feature of the home hifi scene in 
recent times has been the speed with which digitally based 
compact discs have taken over from the century-old “black” 
analog variety. In this the following chapter we take a closer look 
at compact discs and compact disc (CD) players. 

by NEVILLE WILLIAMS 


The distinction between analog and 
digital technology was explained in the 
two preceding chapters, along with 
reasons for the very evident swing to digit¬ 
al audio equipment during the past de¬ 
cade. 

As noted, the analog disc system 
appears to have reached a practical limit 
to its logical development, with little pros¬ 
pect of it being able, any longer, to keep 
pace with the on-going performance spe¬ 
cifications of other key audio equipment. 
It depends too heavily on critical, costly 
and somewhat precarious mechanical 
properties. 

This has become increasingly apparent 
in a succession of special quality record 
players and components devised for the 
audiophile market over the years — often 
fragile and outrageously expensive, yet 
inherently subject to the limitations of a 
mechanical analog system. 

While compact discs and players might 
also be seen as mechanical devices involv¬ 
ing, what’s more, incredibly small dimen¬ 
sions, there is a vital distinction in that the 
quality of the recovered audio is much less 
dependent on their mechanical prop¬ 
erties. 

Provided that the basic—and inherent¬ 
ly “ ru gged” — digitised information can 
be recovered from the disc substantially 
intact, electronic decoding circuitry can 


reconstitute the original audio signal(s), 
virtually without loss of quality and with¬ 
out introducing extraneous components 


such as noise, hum, crosstalk, rumb 
acoustic feedback, wow and flutter. 

The bottom line is that mass produc 
CD players can undersell and outperfoi 
their most pretentious black disc counts 
parts by a considerable margin. There 
no disc or stylus wear and, as a born 
they can accommodate supplementa 
timing and cueing information to pern 
various programmed play modes and pr 
cise access to individual segments of tl 
program. 



A dream come true. Designed for use on cars, coaches, boats and aircraft, Sony’s CDX-J10 Cl 
player can be installed in any available space and remotely controlled from a small panel near thi 
driving position. It can accommodate 10 discs for continuous play, with provision for memory prese 
for up to 10 selections per disc. 
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spin-off from video 

rhe CD system is essentially a spin-off 
m video disc research in the early ‘70s 
ich, of necessity, had to provide for 
lal frequencies well up into the MHz 
egahertz) range. The most ambitious 
>roach was one pursued mainly by Phi- 
i, using a laser light beam to read a 
ral pattern of microscopic indentations 
a mirror-like plastic disc. 

\s it turned out, the market was cap- 
ed by video cassette tape recorders and 
eo discs were largely set aside. Manu- 
turers were aware, however, that the 
hnology could be adapted in various 
ys for a new generation of high per- 
mance audio discs, creating a possible 
mand for compatible video/audio 
yers. 

7or a while it looked as if three compet- 
; video/audio formats might emerge but 
tunately Philips, in conjunction with 
ny, were able to present a convincing 
;e for a world standard audio disc that 
uld be small rather than large — 12cm 
her than 12 inches — to permit its ulti- 
tte use in cars and portable players. 

It should employ laser optics and digital 
nal technology, they said, to obviate 
ar problems and encourage innovative 
velopment. 

Their proposed “compact disc” system 
is formally demonstrated to the indus- 
r DAD (Digital Audio Disc) Commit- 
; in mid 1980, with most major hifi 
inufacturers subsequently taking out a 
ence for CD hardware and/or software, 
ototypes were developed and problems 
rted out during the next couple of years, 
th product being released from early 
83 onwards. 

universal medium? 

What began in that year as a trickle has 
ice developed into a flood, with CD 
ayers rapidly displacing analog decks' in 
lality audio systems. In fact, the wide- 
read adoption of the format is having a 
ndamental bearing on the content of 
mpact disc catalogs. 

Early on, hifi enthusiasts in particular 
nded to assume that, because of its adv¬ 
iced technical specifications, the CD 
rmat would be reserved mainly for mod- 
n hi-tech recordings. Older, indifferent 
wordings would survive only as analog 
essings. 

In fact, the consumer trend to equip — 
: re-equip — with CD facilities has 
merated a demand for popular, historic 
• notable performances to be re-issued 
i CD, as a matter of convenience and 
ithout undue emphasis on age. 

Some see the trend as a backward step, 
n the basis that dated recordings from 


analog masters will compromise the 
standing of compact discs, especially if the 
source tape is indifferent or the playing 
time remains at the original 35-odd mi¬ 
nutes. 

On the other hand, it is possible that 
many notable analog recordings could be¬ 
nefit by being rearranged, reprocessed 
and remastered on modern equipment, 
even if they still fall somewhat short of 
modern, all-digital standards. 

The moral is for hifi devotees to read 
the small print on the label, catalog or 
notes. They will have to accommodate to 
the fact that, if not specifically nominated 
as all digital — Philips and DG use the 
coding “DDD” — some shiny, new com¬ 
pact discs may have an analog master in 
their family tree! 

Only the beginning... 

One thing is certain, however: with the 
hifi industry fully occupied with two- 


channel stereo recordings carrying mainly 
basic information cues, compact discs are, 
as yet, far from being fully exploited. 
They have the potential for some form of 
surround sound and/or the inclusion of 
titles, lyrics, music scores or still pictures 
for simultaneous presentation on a video 
monitor. 

Beyond that, Philips and Sony are 
promoting consultation to encourage in¬ 
dustry compatibility as researchers ex¬ 
plore the potential of the format for multi- 
media interactive audio/video applica¬ 
tions (CD-I) such as education, informa¬ 
tion access and games. CD-ROM is also in 
the offing, with CD-style discs operating 
in conjunction with computers. (See EA, 
May ’86 p92). 

Details & specifications 

A compact disc has little in common 
with a conventional 12-inch (305mm) 
album. It is much smaller (Table 1) and, 


PHYSICAL SPECIFICATIONS 

Disc diameter 

120mm 

Disc thickness 

1.2mm 

Centre hole diameter 

15mm 

Recording diameter limits 

46 to 117mm 

Signal diameter limits 

50 to 116mm 

Rotation 

Anticlockwise (referred to 
laser) 

Signal path spiral 

Inside start 

Signal spiral pitch 

1.6um 

Lineal scanning speed 

1.2 to 1.4m/sec 

Playing time (one side) 

Nominal 60 mins; max 74 
mins 

Minimum pit length 

0.833um at 1.2m/sec (min 
speed) 

Minimum pit length 

0.972um at 1,4m/sec (max 
speed) 

Maximum pit length 

3.05 to 3.56um (depends on 
speed) 

Pit depth 

Approx 0.11 urn 

Pit width 

Approx 0.5um 


Table 1: The principle physical specifications of compact discs. Because the system operates with a 
constant lineal track speed, the disc rotation speed varies continuously from about 500rpm for 
innermost track to about 200rpm at the outside. 
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should be from 3T to 11T 
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Fig. 2: The length of individual bumps and lands, expressed in time intervals “T”, indicates a 
particular number of binary “0’s” from 3 to 11. 


for virtually the first time in a century of 
audio disc technology, lacks a continuous 
analog groove. Instead, the program in¬ 
formation, processed into digital form, is 
recorded as a spiral sequence of incredibly 
small pits or bumps, intended to be scan¬ 
ned and read by a laser-beam optical sys¬ 
tem. (See microphotograph). 

The pitch of the spiral — therefore the 
separation between adjacent spiral 
“tracks” — is also an incredibly small 
1.6/um. (Fig 1). 

Here a word of explanation: the terms 
“pits” and “bumps” are often confused in 
CD literature. As we shall see later, they 
refer to the one thing: a pit in a polished, 
transparent surface looks like a bump, if 
viewed from the other side! 

The pits (or bumps) are about 0.5/xm 
(micron) wide and between about 0.8/xm 
and ‘3.6|im long, laid end to end in the 
spiral track but separated by small “lands” 
also measuring between 0.83 and 3.56/xm. 

Pit and land lineal dimensions vary con¬ 
tinuously according to the distribution of 
“0’s” and “l’s” in the encoded informa¬ 
tion, with the land/pit/land transitions in¬ 
dicating binary “l’s”, and the intervening 


land and pit lengths representing specific 
numbers of binary 0’s — between 3 and 
11, as indicated in Fig.2. 

It has been suggested that the pits in a 
compact disc are amongst the smallest en¬ 
tities ever to be deliberately manufac¬ 
tured. The dimensions may be more 
meaningful if it is pointed out that the 
track pitch is around 600 per millimetre, 
with 60-odd spirals, side by side, occupy¬ 
ing about the same width as a single 
groove in an analog LP disc. They are 
invisible to the eye, even under a typical 
300 magnification microscope. 

Since the pits are only 0.5/zm wide, or 
about one third of the spiral pitch, there 
will also be an uninterrupted strip of 
“land” about 1.1/un wide between each 
adjacent row of pits. As we shall see later, 
the laser light beam uses the adjacent un¬ 
etched land to maintain accurate tracking. 

About compact discs 

Unlike a conventional analog record, 
compact discs do not rotate at a constant, 
critically controlled speed. Instead, the 
CD system re-introduces a desirable prin¬ 


ciple that was sacrificed, of necessity 
the historic changeover from Edist 
cylinders to Berliner’s discs, namely 1 
of constant lineal track speed. 

It has the advantage that the data p; 
ing density can be optimised and ren 
constant from the beginning to end 
play, instead of varying inversely v 
groove diameter, as in an ordinary d 

In fact, a compact disc player acc« 
digital data from the spinning disc at a i 
basically determined by a crystal clo 
The speed of the disc drive motor is e 
tronically controlled, at all times, so t 
the required average bit rate is mi 
tained into a buffer memory bank wh 
acts as a kind of data reservoir. 

The information is continuously “clo 
ed” out of the memory bank again, 
conversion back into analog form, 
strictly at the crystal clock pulse frequ 
cy, thereby completely eliminating w 
and flutter effects. (See previous articl 

CD standards permit a lineal scann 
speed ranging from 1.2m/sec (for m 
imum playing time) to 1.4m/sec. Reco 
ing starts from the inside at a diameter 
46mm (data) and 50mm (program) a 
disc speed of about 500rpm. This redu< 
automatically and progressively to abc 
200rpm at the outer program/data reco 
ing diameter limits of 116/117mm. 

Rotation is counter clockwise, wl 
viewing the signal (non-label) read-( 
surface. Maximum available playing til 
is 74 minutes, suggested to Philips by Hi 
bert von Karajan, so the story goes, as t 
time required to accommodate his versi 
of the Beethoven Ninth Symphony! 

As a standard bit rate of 4.3218 Mbi 
sec, that adds up to possibly 19+ billi 
bits on a compact disc, of which (currei 
ly) 6+ billion are audio data. 

Table 2 is a summary of performan 
specifications for a normal CD disc/play 
combination compared with what can 
expected from a high quality analog i 
cord player. The difference between t 
two is plainly apparent. 

Compact disc production 

One of the natural advantages of tl 
disc medium, evident from the time 
Berliner (circa 1890) is that discs can 1 
duplicated, relatively quickly and r 
latively cheaply, by mechanical mouldii 
and stamping processes. 

This holds true for compact discs b 
their processing calls for much great* 
precision and tighter tolerances than f< 
analog pressings. Indeed, productic 
problems in the early stages were sue 
that promoters of the system must oft< 
have despaired. 

One vital factor that compact discs ha\ 



A microphotograph of the pits or bumps in a typical compact disc. It has been calculated that, for the 
pits to be magnified to rice-grain size, the effective disc diameter would be around 800 metres! (By 
courtesy of Philips). 
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sibly smaller than was forseen by the DAD committee in 1980, Sony’s “Discman” CD portable 
isures only 126 x 126 x 27mm. It can be powered on the move from rechargeable or dry cells or 
d with a mains adaptor and coupled to a hifi system. It features search, repeat and any-order 
gramming. 


ng for them is that the digital system is 
erently forgiving. If a fault (or dam- 
:) occurs in an analog recording, it is 
:ly to be directly audible as such. With 
ompact disc, there is a strong chance 
t the fault will be ignored during digital 
yback or rendered inaudible by special 
or detection and correction circuitry— 
first use of such technology in a Con¬ 
ner product. 

[Tie steps involved in digital recording 
1 playback were outlined in the pre- 
us article and will be followed through 
tin later in the context of CD players, 
this juncture, we simply assume the 
stence of a master tape carrying audio 
1 supplementary information encoded 
accordance with CD signal format re- 
rements. 


The processes involved in mastering 
and duplicating compact discs parallel 
those for analog records, although calling 
for greater precision and quality control. 
What follows, based mainly on literature 
from Philips and Marantz, explains the 
basic steps. 

The master recording 

The starting point for a CD master re¬ 
cording is a plain glass disc of about 
220mm diameter and 6mm thick, lapped 
and polished to rigid optical standards and 
scrupulously clean (see Fig.3). The side to 
be further processed is checked with a 
laser beam to detect potential “dropouts” 
in reflectivity. 

If satisfactory, the side is spin-coated 



Fig. 3: Illustrating five major steps in the 
production of a compact disc master recording. 
The laser normally lays down the spiral track in 
“real time”, i.e. operating at the normal bit rate 
and with the disc spinning at the normal 
playback speed. 

with a photo-resistive layer, commonly 
0.11/xm (llOnm, nanometres) thick and 
critical, because it largely determines the 
ultimate pit depth. It is analogous to the 
photo-resistive coating on photographic 
film. 

The sensitised disc is then mounted on a 
special computer controlled recording 
turntable and rotated through the precise 
required speed range (nominally 500- 
200rpm) while being simultaneously 
traversed by a laser “cutting” head, using 
one beam to “expose” the photoresist and 
another (to which the resist is insensitive) 
to monitor focus and tracking. 

The exposure beam is intensity mod¬ 
ulated by signals from a master tape, using 
an acousto-optic “shutter”, to produce a 
spiral track of microscopic, photographi¬ 
cally “exposed” areas. 

This done, the disc is placed in an auto¬ 
matic developing machine and rotated, 
while a chemical solution etches away the 
exposed areas in the photoresist to create 
91 


DIGITAL, ANALOG SYSTEMS COMPARED 

Parameter 

CD Typical 

LP Typical 

Freq. response 
Freq. tolerance 
Channel balance 
Channel sep. 
Dynamic range 
S/N ratio 

Harm. dist. 

Wow & flutter 
Rumble 

20Hz-20kHz 
+/- 0.5dB 
Complete 

90+dB (1kHz) 
90+dB 

90+dB 

0.005% 

Crystal lock 

Not applic. 

25Hz-18/20kHz 
+/- 2dB 

1.5dB (1kHz) 

25dB (1kHz) 

65dB 

60+dB 

1-2% 

0.03% RMS 
-75dB DIN 


ble 2: To date, the performance figures for CD players have been remarkably uniform from model 
model. They rate well ahead of analog players although, in all cases, the ultimate sound still 
pends heavily on the excellence or otherwise of the particular recording. 
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ELECTRONIC 

DISCOUNTERS 

305 Morphett Street 
Adelaide 5000 
Phone (08) 212 1799 


■.l-jdiiuieUjjjama 


14 PIN 
16 PIN 
18 PIN 
20 PIN 
22 PIN 


RESISTORS 

'/< WATT 
Vi WATT 
1 WATT 
5 WATT 
1% M/FILM 
CAPACITORS 


RETAIL OPENING 

s .so 

$ .40 $ .25 

$ .45 $ .30 

$ .45 $ .30 

$ .50 $ .35 


$ .75 S .50 


RETAIL OPENING 


r* 

$ .04 
3> .13 S .10 

S .65 $ .45 

S .10 $ .07 


$ .04 
$ .07 


CHASSIS BOXES 

Light grey/black panels 
Black case 200/160/70 
Light grey/black panels 

Black case 260/190/80 _ 

Insulated RCA sockets (2 way) $ .65 
Insulated RCA sockets (4 way) S 1.10 
Passive l/R detector ** 

Zener Diodes .25W 
Zener Diodes 1W 
Red Leds 10mm 


RETAIL 

$14.95 

$14.95 

$19.95 

$19.95 


SPECIAL 

m 

$12.95 
$17.95 
$17.95 
$ .40 
$ .90 

_ $84.95 

$ .25 $ .18 

$ .35 $ .28 

$ .25 $ .16 


RETAIL OPENING 




Volt/Regulators 7805/7905 $1.20 

Volt/Regulators 7806/7906 $1.20 

Volt/Regulators 7808/7908 $1.20 

Volt/Regulators 7812/7912 $1.20 

Volt/Regulators 7824/7924 $1.20 


COMPUTER SPECIALS RETAIL SPECIAL 

RS232 Surge Protector $19.50 

RS232 Jumper Box $ 9.50 $ 7.95 

RS232 Mini Tester $19.50 $17.95 

Null Modem $ 9.95 $ 7.95 

25D to D Conn (Sh/Leads) $27.95 $22.50 

C20 Data Tapes $1.74 $ 1.20 

6ft27MH Z B,m».9? B ’ SPECI ^w$10.95 
4ft 27MHz “Sender” Whip $16.95 Now$ 6.95 
4ft 6ins 27MHz “Black Magic” Whip $19.95 

3ft UHF 6db -477 (Chrome) Whip $59.95 Now $35L95 

SUPER COMPUTER DEAL SAVE $$$$ 
GALAXY (IBM COMPATABLE) PC 

★ 640k Memory 

★ Dual Disk Drives 

★ Real Time Clock 

★ Serial Port Second Optional) 

★ Parallel Port 


COMPUTER CONNECTORS RETAIL OPENING 

IMF- 191 

10 1mm 200G Roll S0LDER $ 6 . 5 o ‘ $ 5.90 
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STAMPER MAKING ... PRESSING ... 



Fig. 4: The steps necessary to produce consumer copies of the master disc. The sequence is simih 
that used for analog pressings but the level of precision required is far higher. 


a spiral pattern of pits — in the true sense 
of the term. 

At this state, a very thin conductive 
layer of silver is applied to the developed 
surface, which is later heavily plated with 
nickel. When this is stripped away from 
the original glass “master”, it provides a 
tough “negative” or “father” disc, with a 
spiral of “bumps” instead of the original 
pits (Fig.4). 


Duplication process 

The “father” could actually be used 
stamper to make consumer copies 
only for a limited production run. Nor 
procedure is to plate and strip the “fath 
recording to make a number of “moth 
discs with, once again, a spiral of pits 

Each of these “mothers” can then 
plated to make a number of “sons” 
“stampers”, which are then used in 



Fig. 5: Summarising the steps necessary to structure an analog signal for recording on a comp 
disc. For modern DDD recordings, much of the structuring would be done by studio engine 
preparing a CD master tape. 




























































































sses to produce the consumer copies, 
lg a special polycarbonate base mate- 
and compression and/or injection 
ulding techniques, as preferred. 

Vfter moulding, racks of polycarbonate 
ssings are placed in an evaporation 
mber for about 15 minutes and a layer 
aluminium about 0.1/xm (lOOnm) 
uum deposited over the surface car- 
lg the signal information. Viewed from 
other side, the polycarbonate biscuit 
omes a virtual mirror, 
n a further process, the aluminium is 
1 coated with a layer of acrylic, which is 
sequently cured with ultra-violet light. 
: label is printed on top of this and, if 
already done, the centre hole is pun- 
d out with the highest possible preci- 

’o play back the disc, the information 
st be read from underneath, through 
original polycarbonate biscuit. And, 
:e the laser beam is reading the mirror- 
ted pits from underneath, they appear 
bumps. In short, the recording laser 
duces pits but the replay laser reads 
nps! 

Compact discs are normally single 
;d. Double sided discs could be pro- 
:ed by cementing them back to back 
the single-sided format is considered 
ie more practical. 

gnal processing 

io much for actual disc manufacture. It 
lains now to follow the audio signal 
m source to the point where, along 
h the supplementary data, it is ready to 
etched into the master disc as a pattern 
pits. 

)igital signal processing was discussed 
>road terms in the previous article but 
.5, adapted from Marantz literature, 
mid serve to illustrate the essential 
ps in formatting an audio signal for 
hannel stereo CD recordings. 

Die diagram assumes that the program 
terial is in the form of an analog left/ 
it stereo pair. As such, the signals must 
it be fed through low pass filters to 
love any components above the 20kHz 
isband — necessary to prevent them 
m interacting with the sampling pulses 
1 generating “alias” frequencies. (See 
ivious article). 

\fter filtering, the L&R signals pass to 
nple & hold circuits and to A/D conver- 
s, where they are “quantised” at pre- 
e intervals, dictated by a 44.1kHz crys- 
locked timing generator. The size of 
:h successive sample is expressed as a 
•bit binary “word” which appears at the 
tput of the respective A/D converters. 
At that point, the “parallel” 16-bit pre- 
ltation is rearranged into “serial” form 


in a “shift register” (not shown separate¬ 
ly) with the bits being output in sequence, 
ready to feed into the recording circuitry. 

(In the case of an all-digital “DDD” 
recording, the master tape from the re¬ 
cording studio would normally carry the 
stereo pair already mixed down into this 
form.) 

To enable both stereo signals to be car¬ 
ried by a common channel, they are then 
“time multiplexed”. One signal is passed 
through a delay line, to enable the pulse 
groups representing left and right samples 
to be interleaved, being handled separate¬ 
ly and in sequence in the data stream. 
Special encoding 

At this stage, special logic circuitry 
checks the audio pulse groups and injects 
parity bits into the data stream to give 
effect to error correction measures, as 
outlined in the previous article. 

As a further error correction measure, 
the composite signal passes through 
another multiplexer, which shuffles the 
data bits in a programmed way, on the 
assumption that all CD players will in¬ 
clude provision to re-shuffle them back 
into the proper order. 

The idea of this is to prevent reading 
errors from destroying whole blocks of 
information, leading to audible clicks, 
plops or dropouts. Scrambling and un¬ 
scrambling tends to disperse misreadings 
into smaller, more easily correctable 
errors. The overall error correction sys¬ 
tem is described as “CIRC” meaning 
Cross Interleave Read-Solomon Code. 

Because the data is to be recorded and 
read as physical pits or bumps in a disc, 
originators of the CD system had to en¬ 
sure that it would not contain a pattern of 
Ts” (transitions) that would create pits or 
lands, either unduly short (difficult to 
read) or unduly long (likely to prejudice 
synchronisation). 

In practical terms, it meant that at least 
three, but not more than eleven, “0’s” had 
to appear between any two ‘Ts”. Clearly, 
a special “modulation code” was neces¬ 
sary to reconcile the data format to the 
medium. (See previous article). 

An exercise in logic statistics led to the 
EFM (eight to fourteen) modulation 
code. It calls for the original 16-bit quan¬ 
tising words to be broken down into two 
parts of 8 bits each. These are then re¬ 
encoded using only those combinations of 
14 bits which do not transgress the 
abovementioned requirements for pit/ 
land length. 

In fact, 14 bits can offer 267 unique and 
“acceptable” combinations of “0’s” and 
Ts”, which are typically stored in a ROM 
“dictionary” for purposes of EFM encod¬ 
ing and decoding. This compares with the 


256 possible numbers represented by an 
8-bit word. So, while EFM modulation 
increases the number of bits, it also en¬ 
sures a readable optical pattern. 

Frames & figures 

At this same stage, various other timing 
and information signals are clocked into 
— or merged — with the audio, such that 
the data stream is transformed, in effect, 
into a continuous sequence of readily rec- 
ognisable information packets or 
“frames”. 

Each frame commences with a unique 
24-bit synchronising block, which a CD 
player can lock to its own timing clock and 
drive motor and can use to identify the bit 
contents of the frame. A new sync pulse 
occurs each 136/is, at an effective sync 
pulse rate of 7.35kHz. 

The sync pulse is followed by a 14-bit 
“control” signal which started out, before 
EFM, as 8 bits, arbitrarily identified by 
the letters P to W. Only the P and Q bits 
are currently used in audio discs — being 
referred to as the PQ Code. They indicate 
such things as the number of selections on 
the disc, their beginning and end points, 
index points within selections, pre¬ 
emphasis on and off, and the end of the 
program. 

(At the time of writing, the remaining 
code bits have yet to be firmly allocated 
but it is envisaged that, because they are 
accessed during each frame, they could be 
time-encoded into blocks with their own 
parity checks, &c. If used for video dis¬ 
play, an hour-long compact disc could 
supplement the audio program with up to 
700 still video images — one every five 
seconds). 

Following the control signal comes a 
left/right audio data block, an error cor¬ 
rection block, another L/R data block and 
a final error correction block. 

As a point of interest, three passive 
merging bits are inserted between each 
14-bit data signal so that, in effect, the 
original 8-bit data words become 17-bit 
words in the frame structure — account¬ 
ing for the published data-to-channel bit 
ratio of 8:17. 

The total number of bits per frame adds 
up to 588. Multiply this by the 7.35kHz 
frame rate and you get the channel bit rate 
of 4.3218 Mb/sec, which is 17/8 times the 
data bit rate of 2.0338 Mb/sec. 

The 4.3218 Mb/sec data stream is the 
one which is ultimately imposed on the 
glass master disc. In the next article, we 
see how the signal processing is reversed 
to recover and reconstitute the original 
analog stereo pair. ® 

To be continued. , 
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ELECTRONICS AUSTRALIA REVIEWS THE 


Gould 4035 
digital storage 
oscilloscope 


Hi-tech test equipment tends to get a little tiresome when it 
takes you days to figure out how to use it. As well as having 
all the features, real sophistication should mean that a ma¬ 
chine is easy to use. Nowhere is this better illustrated than in 
the Gould 4035 digital storage CRO. 


If you have ever sat down with a new 
CRO jam packed with all the features, 
you’ll surely understand the disappoint¬ 
ment of not being able to find the trace. 
An ancient screen storage CRO which 


collects dust in our lab is avoided fas¬ 
tidiously for this very reason. The mean 
time to finding the trace seems to be 
around ten minutes (that’s after the ten 
minute warm up!). 


In fact, this museum piece and 
new Gould CRO were both mad 
England but that’s where the simil; 
ends. The Gould machine is a sheer 
light to use. 

The front panel labelling is virti 
self explanatory. In the absence of 
fusing abbreviations and awkward 
trol groupings, it takes no time at a 
familiarise oneself. The machine is 
to a good start in this respect becaui 
has a very large front panel. At 3' 
175mm, it has room to spare for a 








: controls and suitable labelling, 
fn fact, the 4035 is of rather generous 
^portions all round — it is 450mm 
g and quite heavy as well. 

.arge as it may be, few technicians 
uld reject this machine. In the trend 
recent up-market CROs, it has on- 
sen measurement of time and volt- 
i. We can foresee the day when hav- 
a well equipped laboratory will not 
an shelf upon shelf of test gear — 
her, just a CRO with the ‘works’, 
laterally, measurements for the on- 
;en readout are facilitated by move- 
e cursors. Positioning of the cursors 
Id not be simpler — the five push 
ton controls are located separately 
ler the screen. Touch the “On/Off” 
ton, locate the cursor on 
H1/CH2”, and use the left or right 
!t buttons. 

)nly one cursor is controlled by this 
ion — the other (the datum) is su- 
imposed on this position when you 
ch “Set Datum” . The left/right con- 
Is have two speed operation. All very 
cient, but not enough to surprise the 
dened reviewer. 

t is only after you select the storage 
de that the cursor and on-screen 
dout really come into their own. 
th the waveform stored, left or right 
vement of the cursor cause it to 
ck along the waveform. The voltage 
1 time readings (from the datum) 
itinually update. For a stored tone 
■st or ringing, the cursor “roller- 
isters” along the screen. It looks 
st impressive to non-technical people 
iting the lab, but it is also very practi- 
and useful. 

To illustrate the point, we used the 
chine to analyse a high voltage dis- 
trge circuit. We had previously tried 
screen-storage CRO, which did not 
re sufficient writing speed, and a con- 
ltional CRO. In the latter case, the 
ghtness was turned up to maximum 
that the technician’s eyes functioned 
the storage medium. The only defi- 
i result from this approach was de- 
iorating eyesight for the technician. 
With the waveform stored permanent- 
we were able to optimise the circuit 
several aspects, as well as detecting 
ne potentially troublesome spikes of 
ly a few microseconds duration. 
Because the Gould 4035 has dual ana- 
; to digital converters, it can store 
th channels simultaneously. Further, 
s sampling rate is 20MHz. For the ap- 
Cation outlined above, this enabled 


the detection of transients that would 
otherwise have gone unnoticed. Each 
channel can store 1024 horizontal posi¬ 
tions, with each position having a verti¬ 
cal resolution of eight bits. 

Eager to see what device was capable 
of providing dual A/D conversion at 
20MHz, we investigated the circuitry. 
The chip in question is a Sony device. 
Enquiries revealed that replacements 
for this chip can be had for around 
$110. While this sounds expensive, it’s 
really quite reasonable in view of what 
the chip does. 

Whilst the cover was off, we gave the 
CRO a perusal for layout and neatness. 
There is plenty of room for servicing in¬ 
side. Access is excellent with the upper 
and lower halves of the case easily 
removable. This leaves only a backbone 
supporting the PCBs, along with the 
front and back panels. Full marks. 

We also noticed that most of the in¬ 
terboard connections are soldered in 
place — no quick disconnects. No doubt 
this improves reliability but it would 
add to servicing time and creates the 
possibility of making a wrong connec¬ 
tion. 

In addition to time/voltage displays, 
the on-screen readout can be altered to 
any 16 character message, either by 
means of the GPIB bus or a special 
keypad. As expected, the GPIB bus can 
also be used to interrogate the CRO to 
retrieve stored data. The host computer 
can also be used to execute a limited 
number of controls for the CRO when 
the “Remote” mode is selected. This 
disables many of the front panel con¬ 
trols. 

When in the Remote mode, a trace 
can be written to the memory. A num¬ 
ber of interesting possibilities are 
created by this facility. You could, for 
example, keep a library of reference 
waveforms on disc and recall them as 
necessary for comparison. 

A substantial part of the instruction 
manual is given to software syntax for 
the GPIB interface. We could not find a 
section describing operation of the mis¬ 
cellaneous I/O port on the back panel. 
Most interesting is an analog output on 
the back panel. This can be fed into a 
plotter, and the stored waveform for 
both channels plotted. A rate control is 
provided for this analog output to con¬ 
trol the horizontal axis. As well as read¬ 
ing out the contents of both memories, 
the volts/div and timebase settings are 
also printed. 


The graticule can also be plotted if 
required. 

A pendant is available which can be 
used to process the stored waveform. 
Magnification (0.06 to 3.98), filtering, 
as well as display manipulation can be 
achieved. 

One aspect of the front panel controls 
which is definitely not up to the gen¬ 
erally high standard is the trigger mode 
switches. To select “Ext”, both the 
“CHI” and “CH2” trigger buttons have 
to be pushed simultaneously. Once you 
understand this quirk, it seems obvious 
enough but it is confusing initially. We 
would much prefer to see a separate 
button for the external trigger selection. 

“Refresh” and “Roll” storage modes 
are available. Refresh causes new data 
to overwrite old (from left to right). 
With timebase settings of less than 
about 200ms, the whole trace appears to 
be instantly updated. With the Roll 
mode selected, the old trace is pushed 
across the display as the new one is 
written. A “Pretrigger” of either 0%, 
25%, 75% or 100% causes that propor¬ 
tion of the old display to remain (for 
the Roll mode). 

To take full advantage of the storage 
capability, very slow timebase settings 
should be available. The Gould actually 
allows timebases of up to 50 seconds, 
which is most commendable. 

Servicing instructions seem to be ade¬ 
quate. Each circuit diagram has a sub¬ 
stantial block of text describing overall 
operation for various functions; eg ana¬ 
log to digital conversion. 

Once the storage facility is available, 
its surprising how often you can use it. 
There are more and more applications 
which are suggested when the flicker 
free slow timebase is available. Addi¬ 
tionally, there is the potential for inter¬ 
esting waveforms to be stored on or off 
screen so that several members of a 
technical staff can view them at their 
convenience. 

For example, technicians working dif¬ 
ferent shifts could analyse a problem 
without each having to make the meas¬ 
urements. This is especially useful for 
intermittent problems. Our only com¬ 
plaint is that our laboratory non-storage 
CROs seem very primitive by compari¬ 
son. 

The price of the Gould 4035 is 
$8,995, plus sales tax. For further infor¬ 
mation, contact Elmeasco Pty Ltd, 15 
McDonald St, Mortlake. Telephone 
(02) 736 2888. (C.D.) ® 
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Close-field probe 
tracks down EMI 

Hewlett-Packard’s close-field probe is 
a calibrated, magnetic-field sensor that 
locates electromagnetic-emission sources 
and makes repeatable, relative measure¬ 
ments from 30MHz to 1GHz. 

The unit is low in price and makes a 
convenient tool for anyone involved in 
monitoring electromagnetic interference 
(EMI), diagnostic testing and trouble¬ 
shooting operations. 

Probes can often be sensitive to both 
the electric and magnetic field compo¬ 
nents of an electromagnetic field and 
stray capacitive coupling can create 
large errors in the probe’s output signal. 
The HP 11940A overcomes this prob¬ 
lem by using a dual-loop configuration 
and a balun to provide common-mode 
rejection of electric field components. 

Because the probe is insensitive to 
the electric field, it yields very repeat- 
able measurements. Calibration is accu¬ 
rate to plus or minus 2dB in a 337-ohm 
field impedance. With appropriate mo¬ 
delling, this allows the prediction of 
radiated signal strength at a specified 
distance from the equipment under test. 

Unlike radiation monitors that rectify 
the RF voltage to produce a DC volt¬ 


age, the HP 11904A probe provides fre¬ 
quency information. Its optimal use is 
with a spectrum analyser such as the HP 
8567A, HP 8566B or HP 8568B. 


For further information contact H 
lett-Packard Australia Ltd, 31-41 Jos 
St, Blackburn, Vic. 3130. Teleph 
(03) 895 2895. 


Hand-held 
digital thermometer 

Five MirtfiftffiCtron models from the 
Unitherm range of hand held ther¬ 
mometers have recently been released 
through Electromark Pty Ltd. 



The basic thermometer is available 
with either an 8mm-high LED display 
or a “multi-data” LCD display. The 
LED model (HL500) includes an NiCd 
battery and charger as standard accesso¬ 
ries. 

Some of the common functions are 
Hold, Peak Hold (max), Valley Hold 
(min), Average, and degress Celsius or 
degrees Fahrenheit. 

The temperature range is from -200 
to +1200 degrees C, using type K ther¬ 
mocouple sensors. 

The HL610 model has a calibration 
interface, alarm signal and Centronics 
output. The HL620 model is similar but 
has two input channels with differential 
indication and audible output alarm 
function. 

For further information contact Elec¬ 
tromark Pty Ltd, 43 Anderson Road, 
PO Box 184, Mortdale, NSW 2223. 
Telephone (02) 570 7287. 
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Low cost dual-trace 
50MHz oscilloscope 
from BWD 

A new Australian-designed 50V 
oscilloscope has been released by BV 
It has a MIX-MAG capability, enab 
between 0 and 80% of the trace to 
magnified by a factor of 10. This car 
combined with the normal “x 10” n 
nification to give an extra 100 x ma 
fication. With 75MHz triggering, 
BWD 831 is claimed to be more tl 
price competitive with machines of si 
lar capability. 

Other features include 7ns risetime 
5mV/div, 20ns/div maximum sw 
speed, and the inclusion of 100MHz 
and xlO dual range probes. 

For more information contact 
rameters Pty Ltd, PO Box 261, Nc 
Ryde, NSW 2113. Phone (02) 888 87 












RITRONICS WHOLESALE™* Ltd 

56 Renver Road, CLAYTON, 3168, VICTORIA, AUSTRALIA. Phone (03) 543 2166 (4 lines). Telex AA151938 
N.S.W. DISTRIBUTOR: Bill Edge Electronics Pty. Ltd. 76 Porters Rd, KENTHURST 2156. Phone (02) 654 2046 
Minimum account order is $50, minimum cash sale is $25. Minimum post/pack $3.00 Minimum account post/pack $5.00. Comet Road Freight, bulky items and/or over 10kg is 
Bank Card, Visa and Master Card Welcome! Error. & ommuion. e 






















Deluxe kit illustrated. 


2 Kits available-standard or Deluxe. 4 sector 
Control with switch selection of its many pre¬ 
programmed functions. Quality components 
reliability. Comprehensive instructions included. 

Literature, prices and further information available from: 


15-17 Normanby Rd, Clayton, Vic, 3149 
Tel (03)5448411. Telex AA35780 

248 Johnston St, Annandale, NSW, 2038 
Tel (02)6920999 


■ — . .. » . . 31 Phillips St, Thebarton, SA, 5031 

I.E.I. (Aust) Pty. Ltd. Tel (08)3522066 




































Low cost intelligent 
modem from Avtek 

Avtek Electronics have produced 
what they claim is the most intelligent 
modem available at a cost of only $499. 
Called “Megamodem”, it emulates both 
the Hayes SM300 and SM2400 stand- 
irds, as well as having easy access to 
the menu mode. It is claimed to be 
:ompatible with the majority of PC soft- 


ln-line RS-232/V24 
interface tester 

Motivation Plus have just released the 
Comtest, a complete in-line RS-232/V24 
interface tester. Equipped with 25 pairs 
of LEDs, 25 dual-in-line switches and 
25 pairs of DTE-DCE interface pins 
Comtest can perform the following 
functions: Tri-state monitoring of all 23 
signals: break and redirect all 25 lines; 
cross-patch all 25 lines. 

Comtest can also perform a two-level 
(>2V and >25V) test of open cir¬ 
cuit voltages, as well as 4-level cur¬ 
rent loop measurements (10, 20, 40 
and 60mA). 

For more information contact 
Motivation Plus, 12 Fetherstone St, 
Bankstown, NSW 2200. Telephone 
(02) 707 1126. 


4-channel oscilloscopes 
from Tektronix 

The trouble with most sophisticated 
and powerful test equipment is that it is 
difficult to use until you have some fa¬ 
miliarity. To shorten the familiarisation 
period, Tektronix have introduced a 
range of easy to use oscilloscopes. 

The new range of CROs feature sin¬ 
gle button set-up, save/recall set-up 
memory, set-up sequencing and set-up 
transfers (without a controller). Band- 
widths range from 100MHz for the 
2445A to 350MHz for the 255A. 

All four models are four channel os¬ 
cilloscopes with dual, delaying time- 
bases and on-screen measurement cur¬ 
sors. Bandwidth improvements include 
carrying the full bandwidth capability ot 
the probe tip, even at 2mV/div sensitivi¬ 
ty* 

For more information contact Tektro¬ 
nix, 80 Waterloo Rd, North Ryde, 
NSW 2113. Telephone (02) 888 7066. 


ware. 

The modem also has the ability to 
recognise both outgoing and incoming 
baud rates automatically and adjust to 
these rates. Connection is claimed to be 
“idiot proof’ — the Megamodem has 
autoanswer and complete V21/V22/V23 
standards. 

For further information contact Avtek 
Electronics, PO Box 651 Lane Cove. 
Telephone (02) 427 6688. 


Toroidal current 
transformer design 
software 

To compliment the recently released 
software for designing C-core and toroi¬ 
dal power transformers, Maneng Pty 
Ltd has available a program for the de¬ 
sign of toroidal current transformers. 

The software is suitable for use on ei¬ 
ther IBM MS-DOS systems or Apple 
He (64k + 80-column card). The pro¬ 
gram has been specifically written to 
comply with Australian Standard 
AS1675-1986, and will design metering 
current transformers of M or ME type 
and protection current transformers of P 
or PL type. 

For further information contact Ma¬ 
neng Pty Ltd, 64 Brisbane Water Drive, 
Koolewong, NSW 2256. Phone (043) 
41-1940. 

Digital storage 
oscilloscope 

Gould UK has announced a new digi¬ 
tal storage oscilloscope which provides a 
range of automatic measurement and 
data processing facilities. It is intended 
for use in areas such as transducer- 
based mechanical and physiological test¬ 
ing and low-frequency electronic meas¬ 
urements. 

The Gould 1604 is a 4-channel instru¬ 
ment incorporating two 20MHz, 8 bit 
A/D converters, plus large (10K) words 
for each channel. A built in digital co¬ 
lour plotter provides hard copies and 
there is an optional waveform process¬ 
ing keypad. 

For more information contact El- 
measco Instruments Pty Ltd, PO Box 
30, Concord, NSW 2137. Telephone 
(02) 736 2888. 



Australian- 

Electronics Ilf- 

Directory 1986 - 1983 : 






New Edition of 
Electronics Directory 

The 1986-87 edition of the Australian 
Electronics Directory is now available. 
Listings include over 600 local suppliers 
representing 2,000 worldwide manufac¬ 
turers. Overseas principals (4,000) and 
trade names are cross referenced to 
local suppliers. There are over 1900 
product categories. The name and ad¬ 
dress section shows the head office, 
branches and contact numbers. 

For further information contact Tech¬ 
nical Indexes Pty Ltd, PO Box 98, 
Cheltenham, VIC 3192. Telephone (02) 
981 5666. 


Ian J. Truscotts 

ELECTRONIC 

WORLD 

■P - ' ; 

For all your components! 

Test gear, data books. 

Huge range of active 
and passive components. 


FLUKE Multimeters 
Amidon Ferrite Products 

Are you pulling out your 
hair trying to find parts 
for the PLAYMASTER 
AM/FM tuner kits??? 

Give us a call! We have most 
parts (incl. semi’s) in stock. 


I H.. 

30 Lacey Street, 
CROYDON, VIC. 3136 
Ph: 723-3860/3094 

Mail Orders Welcome 
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Hew Products... 

New Walkman players 
from Sony 

Sony have released three new Walk¬ 
man cassette players models to add to 
their already impressive range. The 
WM-31 is a small, lightweight (200g) 
stereo cassette player featuring metal 
tape capability and auto shut-off. It is 
supplied with headphones. 

The WM-33 stereo cassette player has 
all the features of the WM-31 but also 
has a three band graphic equaliser so 
that users can tailor the sound to their 
liking. 

And to top it all off, there is the Sony 
WM-F33 which combines all the fea¬ 
tures of the WM-31 and WM-33 to¬ 
gether with an AM/FM stereo tuner 


while still managing to keep the weight 
to only 200 grams. Suggested retail 
prices are $69 for the WM-31, $89 for 
the WM-33 and $129 for the WM-F33. 


For more information contact Sony 
(Australia) Pty Ltd, 33-39 Talavera 
Road, North Ryde, 2131. Telephone 
(02) 887 666. 



Substitute for 
7-segment displays 
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Another substitute for the FND500 
7-segment display has just been intro¬ 
duced by Rod Irving Electronics. Desig¬ 
nated the Senior SEC5011, it is a 
12mm-high, pin-for-pin compatible and 
has a display brightness of 3.4mCd per 
segment. It does, however, lack the 
built in filter of the FND500 device 

Also available is an equivalent for the 
FND507 common anode display. Retail 
price is $1.95 per display. 

For further information contact Rod 
Irving Electronics 425 High Street, 
Northcote, 3070. Vic. Telephone (03) 
663 6151. 


Heat sinks 

for plastic transistors 
and regulators 

If you only have a small PCB and a 
plastic case, how do you get around the 
problem of heatsinking small TO-220 
and TO-202 transistors and regulators? 
The answer is to use a TO-220 heatsink 
from Rod Irving Electronics. 

The fluted matt black heatsinks are 
small enough not to interfere with other 
components on the PCB and can really 
make a difference to hard working de¬ 
vices. The cost is only 30 cents each. 

For more information contact Rod Ir¬ 
ving Electronics, 425 High Street, 
Northcote, Vic. 3070. Telephone (03) 
663 6151. 


Phase measuring oscilloscope 


Parameters Pty Ltd, the marketing 
arm of BWD Precision Instruments, has 
announced the release of the BWD 
model 881 Powerscope II. This instru¬ 
ment, which is designed and manufac¬ 
tured by BWD in Australia, can mea¬ 
sure voltage, current, power, phase and 
time. It is the only instrument available 
in the world today that will display mul¬ 
tiple in-circuit high-voltage power con¬ 
trol measurements safely, simply and 
accurately. 

Main features of the Powerscope II 
are as follows: 25MHz bandwidth 20mV 


sensitivity, external trigger view, CHI x 
CH2DC — 10MHz multiplier, a rise 
time of 14nsec, phase angle measure¬ 
ments with pushbutton control, and the 
ability to display power measurements. 
The device can in fact display four com¬ 
pletely independent signals with levels 
from 20mV to 2kV from equipment op¬ 
erating directly in single or multiphase 
power lines or at high DC levels. 

For further information contact Pa¬ 
rameters Pty Ltd, Centrecourt, 25-27 
Paul Street North, North Ryde, NSW 
2113. Telephone (02) 888 8777. 
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COMMODORE COMPUTER 
EDGE CONNECTOR 

Geoff is actually putting these 
connectors together himself because 
no one can supply a proper connector 
for the Commodore expansion port. 

Yes this connector has the two 
polarising keys so you can’t plug it in 
the wrong way round and blow things 
up!! Also has a posh U.S. made back 
shell. Needless to say the two rows of 
12 contacts are gold plated and of the 
correct pitch The polarizing feature $1C-95 
alone makes it well worth $16.95. IU 



NEW RANGE OF HIGH QUALITY TEST LEADS 


Sick of those stiff plastic test leads that come 
with most multimeters? You know the ones that 
kink and produce pungent smoke when you 
touch them with a soldering jron? Well we've 
done something about it and proudly introduce 
the HCK range of quality silicone leads. 

It's impossible to describe how flexible they 
are. You wouldn’t believe that a 1000V/16Amp 
rating cable could be so er, floppy (?). Cable 
has soldering-iron proof silicon rubber insula¬ 
tion with 512strandsofcopperinside.-100Cto 
300 C temperature range. Plugs are stackable, 
extremely hard-wearing. Choice of black, red, 
blue, yellow, green and violet. 

4mm Test Leads . « 

Stackable with special cracking protection 
grid. Laminated cage spring contact with ~ 
virtually no contact resistance. Available in “ p 
three lengths - 500mm $5.66, 1.0m $7.21 and 
1.5m $8.66 with exposed plug oh each end. 
m Safety Shrouded Leads 
" ible with straight or 90 plu> 

1 metre length only. Straight $9.43 90 $9.99 
4mm Safety Prod Leads 
Available with straight or 90 plug, 
metre length only. Straight $10.15 90 $10.60 


4mm Plug-On Test Prods 


We will also be stocking the cable cut to length. 
Not cheap but an investment in real quality and 
a long life. 




With quality steel tip $3.92 

: - a ft : 


With 4mm plug tip $3.05 


rt plug and features quality steel 


4mm Plug-On Clip Test Tweezers 

No exposed parts. Fully epoxy-resin insulated. 
Grips down to 1mm and won't fall off $10.54. 


Prices are for single items only. 


250V rated 130mm wi 



MODULAR DIP-SWITCH 
SUPER SPECIAL gQ c 



What would you expect to pay for quality EECO 
rocker DIP switches? Would you believe 
30cents per actuator? We've secured a quantity 
of two pole switches which can be stacked to 
get any even number of switches youlike on the 
same PCB pitch - yes a 20 SPST gang or more if 
you like. 

They're rated at lAmp, 28V non-switching or 
125mA switching. Gold over copper alloy 
switch contacts and tin-lead over copper alloy 
terminals. Rugged sealed construction. Actua¬ 
tors can be locked against accidental actuation. 
60 cents each (twin actuators blocks) but hurry. 


■ ...I. - - —| •.» , r ~~ 
Str^f 



5V POWERED DUAL RS232 
TRANSMITTER/RECEIVER 
MAX232 

Yes it meets all RS232C specs but only 
needs a 5V supply because it has built-in 
converters for the + 10V and - 10V power 
supplies. Can also be used as a voltage 
quadrupler for input voltages up to 5.5V. 
Also contains 2 drivers and receivers. Uses 
low power CMOS. Handles 30V input level 
and provides a +9V output swing. Ideal for 
battery powered systems. $12.96 


OPEN FRAME LOW 
PROFILE 1C SOCKETS 

Highest quality glass filled polyester with 
MACHINED contacts. Four finger GOLD 
PLATED contact. Terminals are tin plated for 
easy soldering. Open frame ensures good 
cooling, easy cleaning and checking. 
Available in 8 to 40 pin configurations. 

8 pin 566, 14 pin 98C, 16 in $1.12, 18 pin $1.26, 
20 pin $1.40, 24 pin $1.68, 28 pin SI.96. 


8.30 to 5 Monday to Friday, 8.30 to 12 Sat. 

Mail Orders add $5.00 to cover postal charges. 

All prices INCLUDE sales tax. 


BANKCARD, MASTERCARD, VISA, CHEQUES 



GEOFF WOOD ELECTRONICS P/L 

(02)4271676 incinnsw 

229 BURNS BAY RD. TWX 71996 

(CORNER BEATRICE ST.) P.O. BOX 671 
LANE COVE WEST N.S.W. LANE COVE N.S.W. 2066 
OR CASH CHEERFULLY ACCEPTED 


specialising in electronic components for the professional and hobbyist. 
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The story behind Armsign 


How one man 
got started 

in business 


Getting started in your own business can be 
tough. Here’s how Russ Masien, retired 
Telecom Senior Technical Officer, got into the 
business of tough anodised aluminium signs. 


The connection between a retired 
Telecom Senior Technical Officer, a 
park and a revolutionary new system of 
signs may appear to be somewhat ob¬ 
scure. The three have, however, com¬ 
bined to produce a new product in the 
form of anodised aluminium labels, 
plaques and signs for engineering appli¬ 
cations, botanical specimens, town 
signs, marine uses and a host of other 
applications in virtually any type of en¬ 
vironment. 

Russ Masien retired from the position 
of Senior Technical Officer at Mullum- 
bimby in the far north coast of NSW 
during 1981 and, being a keen conserva¬ 
tionist, was deeply involved in the 
formation of the local Brunswick Valley 
Heritage Park. The park was originally 
a leased horse paddock and it was pro¬ 
posed that an area of some four hec¬ 
tares be developed as a long term 
leased caravan park. 

Because it was situated along the 
banks of the Brunswick River, a large 
number of objections were received by 
Council. The Byron Flora and Fauna 
Conservation Society, to which Russ be¬ 
longed, proposed that the area should 
be a botanic park containing one speci¬ 
men of each tree which originallv ®rew 
in the district, in addition to , mic 
tables, seats and normal park equip¬ 
ment. The first tree was planted in June 
1980 and since then some 270 species 



Russ Masien at the anodising plant of 
Armsign. 


have been planted. 

The problem of identification labels 
for the trees was immediately apparent. 
They had to be cheap since all finance 
was raised from street stalls, they had to 
be readable in sunlight or shade and 
they needed to last “for ever”. Many 
ideas were tried but none satisfied the 
requirements. Then one day, a flash of 
inspiration: “why not anodised alumini¬ 
um?” 


No information was available local! 
other than that a direct current passei 
through an acid bath with the alu 
minium as anode resulted in an oxid 
coating being formed. But with per 
severance and the help of the Rich 
mond-Tweed Regional library, technica 
books from all over the state were pro 
cured. Russ soon became an expert oi 
the theoretical aspects of anodising. 

Using plastic refrigerator dishes, -< 
modified battery charger and his wife’: 
frypan, Russ then experimented foi 
about six months until finally an accept¬ 
able sign appeared in the dish. Turning 
it over in various lighting situations i 
was immediately apparent that it was 
better than anything else around. 

The implications suddenly became 
enormous. The realisation that durable 
graphics of all types, including photo¬ 
graphs of various colours, could be pro¬ 
duced had immediate commercial at¬ 
tractions. 

What to call the system was the next 
question. Since Russ’s initials are ARM, 
Armsign — “The Armoured Sign” 
was bom. 

Getting started 

Due to medical reasons Russ could 
not undertake the problems of produc¬ 
ing the signs on a commercial basis, so 
his son, Alan, a painter and decorator, 
gave up that business and they under¬ 
took the task of getting Armsign off the 
ground. Alan handled the business side 
whilst Russ carried on with research and 
development. The system was submitted 
to patent and trademark attorneys and 
Armsign was registered. 

Since their capital was virtually non- 
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sxistent the raising of finance to buy 
rawer supplies, tanks and refrigeration 
:quipment was the first objective. The 
rawer supply necessary to produce a 
-metre square sign must be capable of 
(reducing a variable output voltage up 
o 18V DC and have a current rating of 
ome 300 amps. This equates to a 
rawer rating of about 5kW. 

Refrigeration was necessary in order 
o keep the anodising tank temperature 
t an optimum figure, with 300 amps 
>assing through the sulphuric acid solu- 
ion. Since the signs were a new pred¬ 
ict, all equipment had to be designed to 
uit and was manufactured locally with 
he exception of the printing table and 
issociated items. 

Approaches to various finance institu- 
ions resulted in a kick in the teeth on 
:very occasion. Government authorities, 
levelopment sections of the banking 
vorld, finance brokers etc all gave the 
ame answers. The conversation went 
omething like this: 

‘We need finance for this new sign.” 
‘Yes it really is a good product. What 
ire your last two months sales figures?” 
‘We haven’t sales figures because we 
laven’t the finance to buy the equip- 
nent which is why we are here.” 

‘Well, we can’t let you have finance 
without knowing sales figures”. 

It was the proverbial Catch 22. 

Despite this, small signs were being 
(reduced in plastic dishes and frypans 
vith home built 25 amp power supplies, 
ieveral engineering companies ordered 
abels for diverse items inlcuding water 
reatment plants, mechanical equipment 
nd electrical items, some of which 
/ere exported. Endorsements started to 
oil in, the main one being the Keep 
Australia Beautiful Council (N.S.W.) 
/ho had seen Russ’s hand written signs 
l the Brunswick Valley Heritage Park. 

Eventually, the decision was made to 
orm a Pty Ltd company financed by 
elatively small amounts of money from 
riends and acquaintances, all of whom 
vere “little people” in a financial sense, 
io finance was available and the neces- 
ary items were purchased — some 
145,000 worth in all. The factory was 
et up, phones and offices organised 
ind the new plant switched on in Aug¬ 
ust 1986. 


Alan Maslen checks a newly produced anodised aluminium Armsign. 
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The Armsign process can produce both 

Wrong phase 

And then the new power supply only 
gave out 10 volts. A visit by an engineer 
from the company that manufactured 
the supply soon established that one 
phase of the 415V supply to the plant 
was open circuit at the isolating switch. 
So it was working on only two phases. 
After repair, it worked. 

Then the production problems began. 
Applied voltages, current densities, 
temperature, solution concentration and 
the presence of impurities in the alu¬ 
minium alloy all affected the resultant 
quality of the sign and stretched Russ’s 


graphics. 

high school chemistry. But the problems 
have now been solved and signs are 
being produced. 

A marketing organisation was set up 
and the sales team is now receiving or¬ 
ders from as far afield as Perth and 
Brisbane. Hence the development of 
Armsign has resulted in employment 
opportunities being created in a cur¬ 
rently depressed situation. Research and 
development is undertaken each time 
someone requests a new application. 

Armsign is located at 50 Diadem 
Street, Lismore (PO Box 3, Lismore 
Heights, 2480). The telephone number 
is 008 02 8884. © 
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Compact Disc Reviews by RON COOPER 



JULIAN WEBBER 


Pieces 

Playing Time: 41 min 5 sec 

PERFORMANCE 

SOUND QUALITY 

1 2 3 4 5 6 7 8 9 10 


This is one of those recordings which 
I find hard to categorise. I feel it is ei¬ 
ther high-brow pop or classical slop. 
Probably it is somewhere between, per¬ 
haps good background music when non¬ 
musical friends come for dinner. A 
more apt title would be “bits and 
pieces” which either appeal or don’t 

Whilst Julian Lloyd Webber is obvi¬ 
ously a most accomplished cellist and 
produces a superb tone, I was most 
unimpressed with his sloppy version of 
the beautiful cor-anglais solo from 
Dvoraks “New World” Symphony. 

These are very modern arrangements 
with an obvious plethora of electronic 
instruments and effects including a 
ghastly sounding electronic piano 
(couldn’t they borrow a “Bosendorf- 
er”?). 

The balance of the orchestra and 
cello are very good and where the ef¬ 
fects don’t override this, the sound is 
rich and well balanced albeit electroni¬ 
cally; but with some of the overmiking 
electronic reverberration and mixing 
you end up at times with two channel 
mono. 

Polydor are not very generous with 
their playing time either and there are 
no cover notes, just times and titles. 
Definitely not for me but no doubt it 
will appeal to some. (R.L.C.) 



COPPELIA 


Delibes 

Playing Time: 1. 45 min 33 sec 
2. 45 min 34 sec 

PERFORMANCE 

1 2 3 4 5 6 7 8 9 


SOUND QUALITY 

123456789 10 


In 1867, Leo Delibes was given a 
commission to write a ballet score for 
the Paris Opera. At this time he was at 
the threshold of his career, not actually 
having written a ballet score but proving 
his natural gift in this area by collabo¬ 
rating with Ludwig Minkus in the ballet 
“La Source” which was performed by 
the opera company in 1866. 

Delibes was obviously well schooled, 
having studied composition under Al- 
dolphe Adam, the composer of Giselle. 

For most people this music needs lit¬ 
tle introduction; it is simply ballet music 
at its best — bright, colourful, rythmic 
and full of great orchestral effects. 

Just looking at the label, from previ¬ 
ous CDs of Decca and, with this music 
directed by Richard Bonynge, my atti¬ 
tude was almost ho-hum; I felt this one 
had to be good. I was not disappointed. 
This is a 1986 all-digital recording, and 
it is simply stunning. 

There is an excellent sound stage, 
with an eerie silent background, apart 
from the atmosphere of musicians in 
front of you. 

All up, this version is tops. And it 
has excellent notes on how Coppelia 
came to be written and of the people 
associated with the first performance. 
(R.L.C.) 



NEVILLE MARRINER 


Scandinavian Music 
Playing Time: 73 min 24 sec 

PERFORMANCE 

10 

SOUND QUALITY 

1 2 3 4 5 6 7 8 9 10 


This is a most interesting disc as i 
features popular classical music from ro 
mantic and modem composers o: 
Scandinavian music. 

The Holberg suite was transcribed by 
Greig from music by other Norwegiar 
composers and has become a populaj 
concert work. Similarly, the Elegiac 
Melodies are also transcriptions foi 
string orchestra but with the original: 
being two songs published in Copen 
hagen in 1881 by Aasmund Olavson 
Vinje. 

The Sibelius piece “Valse Triste” can 
only be described as a popular ever 
green and is from the incidental music 
to a play by his brother-in-law Arvic 
Jamefelt. 

Nielsen’s “Little Suite” is a lesser- 
known modern work and has a pleasant 
freshness about it, while the “Serenade” 
composed by Dag Wiren in 1937 was an 
immediate success. The last movement 
of this work was used n the popular TV 
series “Dr Finlay’s Casebook”. 

The overall mixture is another superb 
disc from Neville Marriner and the 
Academy, in both musical direction and 
sound quality. There is just a hint of 
background noise from this analog 
recording but that is all. The disc is ex¬ 
cellent value too with 73 minutes of 
playing time. (R.L.C.) 
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ELECTRONICS 



EXCITING JOBS WITH A FUTURE 
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If you’re interested in electronics, a Stotts 
Home Study Course can make it even more 
interesting. It could lead to an exciting career in 
the fast growing field of electronics. 

You can start with Stotts Introduction to 
Electronics which gives you an understanding of 
the basic principles, then choose from Stotts 
range of electronics courses. Radio and Television 
Servicing, Radio Receivers, Colour Television, 
Introduction to Micro Computers, Digital 


Electronics for Technicians & Servicemen or 
Industrial Electronics. , 

Stotts electronics courses offer plenty of 
practical work and ‘hands on’ experience through 
custom designed kits. You’ll be skilfully guided by 
experienced, professional instructors, with 
individual attention and advice. You study at 
home, at your own pace. 

Make your move towards a brighter future. 
But do it now. Send the coupon today. 



Stotbsi 


CORRESPONDENCE COLLEGE 
The name to trust in correspondence education 


“Stott’s Correspondence 
College is Australian in 
origin and ownership, with a 
tradition of nearly 80 years 
fine educational service to 
men and women throughout 
Australia.” 



• WITH STOTTS YOU CAN START ANY COURSE ANY TIME 
OF THE YEAR AND PROGRESS AT YOUR OWN PACE. 


" P^^SENDMEFREE,ANDWITHOUTOBLIGATION, "I 
| FULL DETAILS OF THE FOLLOWING COURSE: | 

| __(PLEASE PRINT) | 

| MR. MRS. MISS_H_(AGE)_ | 

| ADDRESS__,_ | 

| _ ; _IPOSTCODE_ . | 


| Stott’s undertake that no sales counsellor will visit you. 


ALA/ST5949/EA187 | 
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Chapter 1, Guitar Effects Units; Chapter 2, General Effects Uni' 
Chapter 3, Sound General Projects; Chapter 4, Accessories. 











































































































ELECTRONICS BOOKS ORDER COUPON 


COUPON VALID 
FOR COVER DATE 
MONTH ONLY 

I Insufficient space enclose separate list) 


BOOK SALES 


PLEASE ENCLOSE 
$2.50 per book 
for postage, handling 
and insurance. 


For airmail to Papua New 
Guinea, New Zealand, 
Oceania and Southeast 
Asia, add $5.00 to these 
charges. 


BOOK TITLE 

BOOK NUMBER 

QTY 

PRICE TOTAL 


























lease tick box to indicate method of payment 
heque*/Money Order □ 'Please make payable to the 

Federal Publishing Company Pty Ltd 


Total price of books $ .. 
Add postage and handling $ .. 

($2.50 per book) 

it your cheque or money order in an envelope with this order and send it to: — 

ederal Direct, Freepost No. 4, P.O. Box 227, WATERLOO, NSW 2017 

postage stamp required in Australia. 

r charge my □ Bankcard □ Visa 
1 Mastercard □ American Express 


TOTAL $ . 


rd No Card Expiry Date. 

ELI 11 1 1 1 I I I II I I 1 I I 


NAME: . 

ADDRESS: . 


.POSTCODE: 


ignature . TELEPHONE: ( ). 

(Unsigned order, cannot be accepted) '' Look for yQur ordef jn 4 . 6 weeks Date: , 























































<J Information centre 


Speed sensor for 
cruise control 

I have a request concerning the 
Cruise Control for Cars described in 
EA June 1984. I would like to build this 
project but cannot buy the speed sensor 
equipment. I would appreciate your ad¬ 
vice on the availability of this item. 

By way of interest, I became inter¬ 
ested in cruise control on a recent trip 
to Adelaide. Prior to that I just hadn’t 
realised how flat Australia is! 

I have tried several in my car but all 
were of Taiwanese origin. None worked 
and I finally opted for getting my 
money back. The next price bracket is 
$300-400. (J.B., Blaxland, NSW). 

• The speed sensor is no longer avail¬ 
able commercially but you can easily 
make up your own by winding about 
300 turns of 0.4mm enamelled copper 
wire on a 4mm steel bolt. The coil 
should be about 12 to 15mm long. 

You should be able to buy small mag¬ 
nets from hobby shops and department 
stores. 

Varicap diode for 
tunable whip antenna 

I wish to buy into the discussion on 
parts availability for projects which you 
describe in your magazine, with a differ¬ 
ence. Your July ‘86 edition featured a 
constructional article on a tunable whip 
antenna. 

Did you people investigate parts 
availability for the critical item — the 
BB212-2 varicap diode? It took me 
about 15 phone calls before I could 
even find out who manufactures them. 
Initially, even Philips denied that they 
were theirs! Then the final crunch was 
that there are none available in Austra¬ 
lia. Expected delivery: end of August! 
So much for your fine project. (G.H., 
Wembley Downs, WA). 

• The BB212-2 varicap diode is avail¬ 
able from Geoff Wood Electronics, 229 
Bums Bay Rd, Lane Cove West, NSW 
2066. The same diode was used in the 
Playmaster AM/FM Stereo Tuner which 
is sold by Jaycar Pty Ltd. In other 
words, the part was available and in 
stock from at least two suppliers when 
the article went to press. 


Parts for 50V/5A 
power supply 

I am currently building the 50V/5A 
Laboratory Power Supply described in 
your May 1985 issue. My problem is 
that I cannot locate the toroids specified 
in the article here in New Zealand, nor 
can amateur friends in Australia locate 
a source. What source did you use for 
your unit? 

I would also like to mention that I 
have built a number of EA projects and 
have had no problems at all in getting 
them to work. My thanks to your team. 
(A.S., Christchurch, NZ). 

• The Neosid toroids used in this 
power supply (type 17-143-10 and type 
17-146-10) are available from Phoenix 
Industrial Pty Ltd, 68 Alexander St, 
Crows Nest, NSW 2065. Alternatively, 
you can buy them from Altronics Pty 
Ltd, 151 York St, Subiaco, WA 6008 
(catalog numbers L5120 and L5130 re¬ 
spectively). 

Blinking digital 
capacitance meter 

I recently purchased a kit for the 
Digital Capacitance Meter which was 
published in the August 1985 issue of 
Electronics Australia. Unfortunately 
though, I am having some difficulties 
with it. 

It will not give a measurement for ca¬ 
pacitance values below lOOpF and the 
last two digits blink from one reading to 
another. For example, when measuring 
a test capacitor which has a value of 
288pF, the indicated value varies from 
285 to 290pF; when measuring an 8.3nF 
capacitor the reading blinks from 8.3 to 
8.4nF and so on. 

I have built a lot of EA projects over 
the years, starting with a bench-type 
vacuum tube voltmeter and valve tester 
from the 50’s, and would like to compli¬ 
ment you on your projects. I hope you 
can help me with these present difficul¬ 
ties. (C.B., Gillieston Heights, NSW). 

• The digital capacitance meter will 
measure values below lOOpF quite reli¬ 
ably provided the correct Schmitt trig¬ 
ger is used for IC1. This should be a 
74C14 or 40106, as specified in the arti¬ 
cle. Some kitset suppliers have been 


supplying the MC14585 type which 
unsuitable. 

The last digit of the display is liabl 
to jitter by plus or minus one, partici 
larly on the pF range. This is a chara< 
teristic of most digital instruments, 
you don’t like it, it can be improved i 
this circuit by using a separate Schmi 
trigger oscillator in place of IClc. Th 
is done by mounting a second Schmi 
trigger IC on top of the existing one i 
piggyback fashion, and soldering the 
supply leads (pins 14 and 7) together. 

It’s then simply a matter of wirir 
connections for the gating oscillator d 
rectly to the piggyback IC. 

The reason why this cure would aj 
pear to work is that, by having a secon 
Schmitt trigger IC, there is less oscill. 
tor interaction via the supply rails. 

Playmaster 60/60 
confusion shock/horror 

My Playmaster 60/60 has the proble 
of over-heating referred to in the erra 
published on page 125 of the Novembr 
1985 edition but there is disagreemei 
between the text and the diagram. Tfc 
text refers to an MJ340 transistor whi 
the diagram shows an MGE340. I hop 
I have made the correct interpretatio 
by ordering MJE340s. 

Presumably, bad thermal contact l 
the BC547s is the real cause of th 
problems as these clips are a bit “Heat 
Robinson”. I note you advise changii 
the value of the 470 ohm resistor b< 
tween collector and base of Q12 to 11 
Will it still be within the range of VR 
which presumably needs to balance i 
(R.V., St Georges Basin, NSW). 

• Our staff member with the special! 
hardened posterior has been made t 
pay for this compounded error. Yoi 
interpretation of the type numbers 
correct. While MJ340 sounds plausibh 
as a power transistor, say, there isn 
any such beastie and neither is ther 
any such device as an MGE340. 

As far as BC547s are concerned, the 
thermal contact with the heatsink woul 
not have been a problem if an anodise 
aluminium chassis had been used by kil 
sellers instead of a steel chassis wit 
(smaller ventilation slots) which doc 
not dissipate the heat as well. 

In any case, it is not the thermal cor 
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tact but the “tracking” of the tempera- 
:ure-dependent parameters of Q12 with 
he output transistors which is crucial. 
3y specifying MEJ340s (oops, er, 
VlJE340s. Yep, Got it right this 
ime . . . Ed.) instead of BC547s, the 
legree of thermal tracking is better and 
lence the tendency to overheat is elimi- 
lated. 

Fancy waves 

tnd op amps 

I have read the EA publication Op 
imps Explained and found it very inter¬ 
sting, even if the mathematics did go a 
it beyond me. The section I found 
lost interesting, and the reason I am 
writing this letter, is about analog com- 
uters. 

What kind of system would it take to 
enerate all possible (or a wide variety 
t least) waveshapes, given that you 
ad, say, five variable inputs or feed- 
ack paths? If such a circuit is possible, 
/hat would its characteristics be; ie, 
utput frequency, voltage, current, etc? 
f you could give a description of such a 
ircuit, I would be most grateful. (J.J., 
iondi Beach, NSW). 

►When you think about it, the number 
f possible waveshapes from a generator 
; limited only by the complexity of the 
ircuit. A simple analog circuit might 
enerate one or two waveforms, such as 
quare and sawtooth waveforms (as de- 
:ribed in the Op Amps Explained 
ook) whereas a more complicated cir- 
uit can generate more. 

If you just want a circuit to generate 
ne, square and sawtooth waveforms, 
ie simple answer is to use the XR2206 
waveform generator IC. This was fea- 
ired in the EA Function Generator 
ublished in the April 1982 edition. 

Wire trap for 
implifler builders 

Builders of the Playmaster 60/60 am- 
lifier kits should be warned of a trap 
ito which I fell and which cause failure 
' not spotted. I received, in my Jaycar 
it, what was by all appearances, a 
letre of clean bright tinned copper wire 
'hich turns out to be clear plastic coat- 
d. 

As a keen amplifier builder since the 
930s and now in my 78th year I have 
ever before seen wire with an invisible 
oating. Needless to say, I installed it 
ar the shorter wire links without find- 
lg out that it needed to be stripped, 
oints were difficult to make and did 
ot look perfect. 

It was not until my son condemned 


my work and started to replace the-links 
that the cause was found. Others may 
not be so lucky unless warned in time. 

I am looking forward to being able to 
report completion of what I expect to 
be the best sounding amplifier of a life¬ 
time. (E.R., Mt Rumney, Tas). 

• In this sort of case, we would be 
tempted to say that this clear-coated 
wire was a trap for young players but 
perhaps that would not be right. Thanks 
for bringing the problem to our notice. 
It turns out that the staff at Jaycar have 
become aware of the problem and are 
now putting an explanatory note about 
the need for stripping in with the kits. 

Wants radio-control 
circuit modifications 

I built the speed control circuit for 
radio-controlled cars which was pub¬ 
lished in the Circuit & Design Ideas 
pages of the December 1985 issue of 
EA. I managed to get the circuit work¬ 
ing after correcting some minor errors 
(pins 2 and 8 reversed on ICla and the 
lk and 220 ohm resistors interchanged). 

The motor draws about 4 amps from 
the 7.2V NiCd battery and although 
reversing and speed control is OK 
under no-load conditions, the unit does 
not provide enough power from the bat¬ 
tery to operate the car satisfactorily 
under load. 

Could you suggest any changes that 
could be made to allow full battery 
power at full throttle and also to in¬ 
crease the output over the speed control 
range of the received signal? 

The speed control unit supplied with 
the car is just a two-stage resistive load 
with full throttle a direct connection of 
motor to battery. This provides a jerky 
speed control with wasted battery power 
for braking and slow speeds. The unit 
as constructed above will run the car 
but acceleration and hill-climbing ability 
are very poor. (B.D., Caringbah, NSW). 

• We think that the TIP31 and TIP32 
transistors specified in the December 
1985 circuit are probably not up to the 
task of driving the car’s motor. We note 
that the motor draws 4 amps (presum¬ 
ably when directly connected to the bat¬ 
tery). The TIP31 and TIP32 are rated at 
3 amps continuous or 5 amps peak. 
They might just squeak in but it is also 
likely that the 27 ohm base current 
limiting resistors for Q3 and Q5 stops 
them from saturating and thus prevents 
full power delivery. 

We suggest you try substituting 
higher-rated transistors such as the 
TIP41 (NPN) and TIP42 (PNP). At the 


same time, try reducing the R3 and R4 
values to 10 ohms. That should be a fair 
compromise between power loss in the 
transistors and power loss in the cur- 
rent-limiting resistors. 

Radio Australia 
reception problems 

On a recent trip to Europe I took a 
moderately expensive multiband re¬ 
ceiver of the type made for travellers, 
small and light enough to slip into a 
backpack (Sony 7600A), and a copy of 
Radio Australia’s time/frequency sched¬ 
ule. This was in the hope that I could 
keep in touch with news from home. 
Despite the fact that I augmented the 
radio’s aerial with a length of hook-up 
wire, often clipping to a larger metallic 
body, I was not successful. 

Not once in two months was I able to 
receive Radio Australia at any time dur¬ 
ing the day or night. The radio itself is 
an excellent performer and I don’t 
blame it. Undoubtedly, the crammed 
frequency spectrum and the high back¬ 
ground noise in Europe contributed, as 
did the fact that Europe is not Radio 
Australia’s prime target area. But I did 
at least expect to be able to hear some¬ 
thing from Australia sometimes. 

I wonder if any of your readers have 
experienced the same problem and if 
anyone has overcome it, short of going 
to a communications receiver and full 
aerial array? 

Though I’m not as old as your maga¬ 
zine I’ve read every issue since Vol 1 
No 1 and still find it fascinating. 
Cheers. (M.A., Young, NSW). 

• It would seem that most of the rea¬ 
sons for not being able to pick up Radio 
Australia have been covered in your let¬ 
ter but we have included it in case some 
reader can throw some light on the 
topic. 


Notes and Errata 


SCREECHER CAR BURGLAR 
ALARM (August 1986, File 3/AU/49): 
there is an error in the errata published 
in November 1986. The emitter of Q3 
should connect to the emitter of Q2, 
not the base of Q2. 

PLAYMASTER 60/60 STEREO AMPLI¬ 
FIER (May-July 1986, File l/SA/75): 
Q12 should be an MJE340 transistor 
(not MJ340 or MGE340 as specified on 
errata for November 1986). 
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E A marketplace E A marketplace 


ADVERTISING RATES FOR THIS PAGE 

SMALL ADS: The minimum acceptable size of 2 centimetres x one column costs only $40. Other sizes up to a maximum of 10 centimetres a 
rated at $20 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO NEAREE 
WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the 18th of the month two months prior to issue date. PAYMENT: Pleas 
enclose payment with your advertisement. Address your letter to THE ADVERTISING MANAGER, ELECTRONICS AUSTRALIA PO BOX 22' 
WATERLOO, NSW 201 7. 


FOR SALE WANTED 


EX-ABC AUDIO TAPES: V 4 " wide on 
IOV2" Standard metal spool $6.85. Ro¬ 
bust metal spool $12.85 7" spool $2.25. 
5" spool $1.25. Post extra. Also in 
stock W, 1" and 2" tapes. Waltham 
Dan, 96 Oxford St., Darlinghurst, Syd¬ 
ney. Phone (02) 331-3360. 

NEW RADIO VALVES: For entertain¬ 
ment or industrial use. Waltham Dan, 
96 Oxford St., Darlinghurst, Sydney, 
Phone (02) 331-3360. 

AMIDON FERROMAGNETIC CORES: 

Large range for all receiver and trans¬ 
mitter applications. For data and price 
list and 105X220 SASE to: R.J. & U.S. 
Imports, P.O. Box 157, Mortdale, 
N.S.W. 2223. N.S.W: Geoff Wood Elec¬ 
tronics, Lane Cove. Webb Electronics, 
Albury. A.C.T.: Electronic Components, 
Fyshwick Plaza. Vic: Truscott Electron¬ 
ics, Croydon. W.A.: Willis Trading Co., 
Perth. 

10 ONLY: SPL CONDENSOR MICRO¬ 
PHONES 25mm by Jap. mfr to B & K 
spec,. Individual B & K frequ. Charac¬ 
teristic chart with each unit. New 
unused surplus to project. Any reason¬ 
able offer accepted for single units or 
lot. Phone Auckland 451-430 or write 
PO Box 32133 Devonport, New Zea¬ 
land. 

SIEMENS POWER SUPPLIES: New V 

out + 5V @ 4A, + 12V @ 1.6A, + 24V 
@ 2A x 2, 50 VAC @ ,2A, Info sup¬ 
plied $35.00. P.O. Box 24, Kedron 
4031. Ph.(071)955 892 A/H. 

FOR SALE: Assorted copies of Wire¬ 
less World Magazine, some dating back 
to 1950. No complete years. Will sell as 
lot or individually. For further details or 
offers phone (02) 925 7120 during of¬ 
fice hours. 

INTO RS232/DB-25 INTERFACING? 

Save money and make your own mini¬ 
testers, break out boxes, 2 way gender 
benders, etc. Plated through boards $5 
each, 4 way gender bender boards $16, 
256K printer buffer short form kits from 
$39, computer & printer switches $12, 
serial board for buffer $18. For more 
info. Send SAE to Don McKenzie, 29 
Ellesmere Cres, Tullamarine 3043. 
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OBSOLETE MICROPHONES: Ribbon, 
Dynamic, carbon, etc. From Early Radio 
and P.A. Collector, Perth. John Hender¬ 
son. (09) 279-1234. 85 Parker Street, 
Bassendean, 6054, W.A. 


WANTED: EA CAR COMPUTER FUEL 
SENSOR. Moray or equivalent or 
source for electrical repair. H. Arnold 
(070) 61 3477 or P.O. Box 838, Innis- 
fail, 4860. 


SOtttCS 


RCS Radio Ptv. Ltd 

Established 1933 

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 
SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 
651 Forest Road Bexley 2207 
AUSTRALIA 

RING (02) 587 3491 FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE 


PRINTED CIRCUIT BOARDS 

Minimum postage & packaging on all EA & ETI 
Project PCBs. 

Catalogue 1976-85 (inc components) $1 50. 
PCBs made to order — 48 hr prototype service. 
Bankcard/Mastercard. 

Acetronics PCBs 

112 Robertson Rd. Bass Hill 2197 
(02) 645 1241 


ACE RADIO Ph (02) 949-4871 
★ Our bargains are continuous ★ 
Don’t wait for our next full page ad. 
Solve your supply needs. Contact us. 

10B/3 Kenneth Road, Manly Vale 2093 




Available at your Newsagent 
now l 

Or simply send $4.50 plus $1.50 post 
and packing to The Federal Publishing 
Co, PO Box 227, Waterloo 2017 NSW. 


... ELECTRICITY FROM 
THE SUN! ... 

Solar Cells 
Australia Pty Ltd 

Build your own Power Plant 

Now you can make electricity 
directly from the sun. 

From as little as $8.00 per watt, 
you can provide power for nearly 
all electrical appliances. 

• Stereos • Household Utensils 
• Power Tools • Lighting 

• Water Pumping 
• Home Power Systems 

• Nav. Aids — Radio Repeaters 

• Electric Fencing & Recreational 

























JANUARY CROSSWORD 


ACROSS 

1. Silicon-based mineral. (6) 

4. Area for constructive 
activity. (8) 

10. Above threshold of 
hearing. (7) 


11. Prepares soldering bit. (4) 

13. Plenty of drive. (5) 

14. A small DC voltage. (4) 
17. Multi-electrode valves. (8) 
19. Electronic musical 


instrument. (5) 

21. George-- gave rise to 

current logic. (5) 

23. Type of memory. (4-4) 

26. Parts of a drive system.(4) 

27. Diesel-electric loco maker, 
-Engineering. (5) 

29. Nils Bohr was a great - (4) 

32. Solidify. (3,4) 

33. Having more spurious 
signals. (7) 

34. Recent variant of AM. 

(1,1,6) 

35. Mechanical contrivance. (6) 


DOWN 

1. Packets of 

electromagnetic energy. (6) 

2. Musical tempo. (7) 

3. Term for a valve. (4) 

5. Amplifying circuit module. 
(2,3) 

6. Flying object. (4) 


SOLUTION 
FOR DECEMBER 



7. One of the five senses. (7) 

8. A record. (8) 

9. Break a joint. (8) 

15. Control direction. (5) 

16. Business computing 
language. (5) 

18. Type of wave. (8) 

20. The x-coordinate. (8) 

22. Logic devices. (2,5) 

22. Means of renting. (7) 

25. Committed to memory. (6) 

28. Oliver —-—, discoverer of 
radio tuning. (5) 

30. One of a batch of 
recordings. (4) 

31. Natural insulator. (4) 




It? 


These attractive, 
ready to use, 
skyblue vinyl 
binders have 
been specially 
designed to hold 
and protect 12 
of your valuable 
magazine 
collection in the 
easy clip-in 
fastener wires. 


BINDERS 

Please send me. (« $8.00 each = $ 

PLUS postage & handling (a $2.90 each = $ 

For . TOTAL 

(Magazine Name) -— 

( ) I enclose my cheque/money order (with this form in 

an envelope) for $. 

(make cheques payable to: The Federal Publishing Co.) 

( ) Charge my ( ) Bankcard ( ) Mastercard 

( ) Amex ( ) Visa with $. 

Card No: 

rrrn i i m i i i u i i 11 

Signature:.Expiry / / 

(Unsigned orders cannot be accepted) 

Mail Post Free in Australia to: 

Federal Direct 

Freepost No. 4 P.O. Box 227 Waterloo, N.S.W. 2017 


Name: . 

Mr/Mrs/Miss/Ms Initial Surname 

Address:. 

.Postcode. 

Date of Order: / / Telephone ( ) 
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Next month in 

ADVERTISING 

INDEX 



Ace Radio . 1 

Advanced Induction . 

Altronics . 30- 

Audio Engineers . 

Christian Radio 

Dual-tracking power supply 

Based on readily available components, this new dual-tracking power supply can 
provide voltages from 0 to -21V at currents of up to 2A. It also features fold- 
back current limiting and a fixed regulated +5V output. 

A ride on the Bond Airship 

What’s it like to fly in the Bond Airship which will be used to cover the Amer¬ 
ica’s cup races next month. Our intrepid reporter hitched a ride to find out. 

David Reid . 

Dick Smith Electronics . 65- 

Economic Electronics . 

Elante . 1 

Electronic Solutions . 

Ellistronics . 

Elmeasco . 

Emona . 

Digital sound recorder 

We really do promise to run this unique audio recorder next month. It stores up 
to 15 seconds of audio in RAM (random access memory) for instant replay at 
the press of a button — just the shot for use with a shop display or as a novel 
doorbell. 

Federal Publishing . 78,^ 

108,109,1 

Geoff Wood . 11 

‘Note: although these articles have been prepared for publication, circumstances may change the final content. 


Icom . i 

IEI . 1i 

Jaycar . 46-51,1 

RCS Radio . 1 

Rod Irving Electronics . 

. 19,20,21,94,95,! 

Scan Audio . i 

Scope Laboratories . IE 

"Electronics Australia” provides the following services: problems bv telephone. 

BACK ISSUES: available only until stocks are exhausted. OTHER QUERIES: technical queries outside the scope of 

Price: $4.00. "Replies by Post”, or submitted without fee, may be 

PHOTOSTAT COPIES: when back issues are exhausted, answered in the ‘Information Centre" pages at the discre- 

photocopies of articles can be supplied. Price: $4 per pro- tion 0) the E( jj tor 

ject or $8 where a project spreads over several issues. PAYMENT: musi be negotiable in Australia and made pay- 

PCB PATTERNS: high contrast, actual size transparencies ab | e t0 “Electronics Australia”. Send cheque, money order 

for printed circuit boards and front panels are available. or credit card number (American Express, Bankcard, or 

Price: $5 for boards up to 100 square centimetres; $10 for Mastercard), name and address (see form). All prices in- 

larger boards. Please specify positive or negative. elude postage within Australia and to New Zealand 

PROJECT QUERIES: advice on projects is limited to postal ADDRESS: send all correspondence to The Secretary, 

correspondence only, and to projects less than five years “Electronics Australia", PO Box 227, Waterloo, NSW 2017. 

old. Price: $5. Please note that we cannot undertake spe- please note that we are unable to supply back issues 

cial research or advise on project modifications. Members photocopies or PCB artwork material over the counter, 

of our technical staff are not available to discyss technical 

Back Issues . Photostat copies . 


Stotts Correspondence College ... 

. 11 

Truscotts . 11 

TSAPtyLtd . OE 

VSI . IF 

Total price of magazines/photocopies, No off issues reg x $4 = $ 

including postage and handling. 

Cheque’/Money Order □ Please lick box to indicate 
method of payment: 

•Please make payable to the Federal Publishing Company Pry Ud 

Mastercard 1 American Express □ Visa □ Bankcard □ Tick QT' t Card Exf)iry ^te . 

rmrnrmi mini 

Signature . 

Credit Card No (Unsigned Orders cannot be accepted) 

name . 

ADDRESS: .. 

.POSTCODE . 
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BOW SOLDERING 
SYSTEM 


Illuminated Temp, readout monitors 
actual tip temperature. 


Zero Voltage switching for 
maximum component safety. 


Ceramic encapsulated element, 
for lowest earth leakage. 


60 Watts of back-up power 
-30W Pencil optional. 


INFINITELY ADJUSTABLE200-470’C 



Screw type connector prevents 
accidental plug removal. 


Anti Seize tip retention design 
- reduced risk of thread seizure 
by removing locking nut to 
cooler end of barrel. 


30 Watt Soldering Pencil is an 

optional tool to replace 60W 
standard tool. Special miniature 
tips are available. 


1 >24 VAC 


xn f 





tip voltages likely to damage 
MOS devices are virtually 
eliminated by Z.V.S.* circuitry. 

* ZERO VOLTAGE SWITCHING OF HEATER 

REPLACEMENT TIPS 

* FITTED AS STANDARD 



WANT MORE INFORMATION THEN CONTACT 
















































THEY DON'T JUST LOOK TOUGH, 
THEY'LL BE TOUGH FOR YEARS AND YEARS. 




For that total professional 
look, put your components 
into one of BETACOM’s smart 
strong Instrument Case 
Enclosures. Made of strong 
powder coated aluminium 
with the unique flat fold lip for 
strength, these enclosures will 
look professional for years. 

Easy to assemble in a variety of sizes, 
supplied with all the hardware and 
shrink wrapped for protection. IC1, a 
4 piece box available in 3 sizes with 
its cover screwed from the bottom. 

IC2, a 2 piece box available in 4 sizes with the cover 
screwed from the ventilated sides. IC3, a 2 piece box 
available in 4 sizes with the cover screwed from the 
sides. IC4 is an extruded aluminium 2 piece enclosure. 


BKT/4COM 


Cover is screwed at each end 
with the unique internal 
"square-wave" slotted 
extrusion with allows for 
: slid-in Eurocard PC mounting. 

IC5 is a 2 piece box with the 
cover that is screwed from the 
bottom. IC6, finished 
aluminium front and end 
panel, 14 piece box which is screwed 
from sides and rear. Available in 20 
sizes. Full width is 19" rack mountable 
with optional rack mount brackets. 
Handles are available for 3U and 
4U sizes. BETACOM’s Standard 19" Rack Bins and 
Desktop Units also come in strong, powder coated 
aluminium, in a variety of sizes and colours with 
vented sides and top panels in five easy to 
assemble pieces with handles. 
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